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PREFACE 



THE present work forms one of the series of handbooks of 
the Bureau of American Ethnology, which was conceived 
as the natural and necessary outgrowth of the Handbook 
of American Indians (Bulletin 30), a comprehensive treatise com- 
pleted and sent to press while the writer was Chief 
Tije Handbook ^f ^j^^ Bureau. It was planned to have a series of 

at least 12 separate handbooks which should cover as 
many grand divisions of the subject matter embodied in brief form 
in Bulletin 30. The first of this series to be submitted for pub- 
lication was the Handbook of American Indian Languages (Bul- 
letin 40), Part 1, and the second, the present memoir, the Hand- 
book of American Antiquities. This work is not designed as a 
formal presentation of American archeology in which the antiquities 
are described and discussed country by country, or region by region, 

in geographical sequence, but rather as a reference 
A Reference work or manual, the principal purpose of which is 

to assemble and present the antiquities of the conti- 
nent in such a manner and order as to make them readily available 
to the student who shall undertake to present a comprehensive view 
of the evolution of culture among men. 

The present volume is, in large measure, introductory to the 
systematic presentation of the antiquities; it deals with the scope 
of archeologic science, the character, extent, and classification of its 
subject matter, the progress of research ; wit?h the several important 
problems which present themselves for solution, including those 
of race origin, migrations, culture evolution, and chronology; with 
the ethnic characterization areas; with the acquirement of the sub- 
stances employed in the arts; and finally with the manipulation of 
stone. 

The second volume is to be devoted exclusively to the implements, 
utensils, and other minor artifacts of stone. These are given pre- 
cedence over other grand divisions of the subject matter for the 
reason that they lie at the foundation of Stone Age culture, and, 
for that matter, at the foundation of all progress toward the civilized 

xm 
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state, and at the same time are the chief reliance of the historian and 
chronologist who seeks to write the early chapters of the story of 
humanity. Additional volumes are expected to treat of all the re- 
maining materials — ^mineral, animal, and vegetable — ^and it is fur- 
ther planned to give separate consideration to the more important 
arts and industries practiced by the native peoples, as building, 
sculpture, the textile and fictile arts, and metallurgy. 
While the preliminary studies for this work were under way, 

the writer was called upon to take charge of the 
conections**^ archeological collections of the National Museum, 

with which he had been more or less familiar for 40 
years. These collections, at the time of his transfer from the 
Bureau of American Ethnology to the Museum, were in process of 
removal from th6 old to the new Museum building and had to be 
reassembled, classified, labeled, and installed in exhibition cases 
designed and built for the purpose. This arduous and prolonged 
yet agreeable task was executed in the most painstaking manner 
and extended over the years 1909-1913. In this way the collections, 
which had accumulated in a somewhat random way during half a 
century, became intimately familiar to the writer, and their study 
led not only to a more complete understanding of the characteristics, 
technical history, and functions of the many classes of objects, but 
opened the way to suitable methods of museum presentation and 
to their rational application to the solution of the various problems 
of aboriginal history. 

Dr. Charles Rau, an archeologist of exceptional acumen, was the 

first custodian of antiquities in the Museum and 
Early PubiicationB published a 'number of valuable papers relating to 

the collection as it existed during his incmnbency 
(1877-87), and for a number of years Mr. Frank H. Gushing was 
associated with him in the work, gaining a mastery of the subject 
which proved of great service to him in his subsequent valuable field 
researches among the tribes. Dr. Thomas Wilson followed Dr. Rau 
(1887-1902), and during his custodianship published a number of 
volumes, in which portions of the national collections were described 
and illustrated. The work of this early period was, however, in 
the main preliminary to a more systematic and comprehensive dis- 
cussion of the materials of American archeology. An elaborate 
catalogue of the national collections was begun by Dr. Rau, but re- 
mained unfinished at the time of his death. Numerous excellent ill us- 
^rations prepared under his direction by Mr. Charles F. Trill, a 
ihaster draftsman, were utilized by Dr. Wilson, and selections from 
\ the same will appear in the present work. 
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While the Museum staff during the past 50 years was gradually 

accumulating, studying, and installing the collections, 
Ub^« ^oweu^^*^^ ^®^^ researches conducted by Government experts in 

various branches were actively adding new material 
and amassing besides a great body of information relative to thtf 
tribes and their culture, present and past. Major Powell began his 
epoch-making studies among the tribes of the arid region in the late 
sixties, and the succeeding half century witnessed the gradual build- 
ing up of the Bureau of American Ethnology, which has done so 
much toward placing on record the present and the past of the 
northern aborigines. Researches carried forward by other institu- 
tions and by individuals at home and abroad during this period have 
aided in greatly extending our knowledge of the aboriginal culture 
of the entire continent, placing the science of American archeology 
on a substantial and permanent footing. 
Many of the problems of antiquity have been solved, but still 

ethers remain which must await fuller investigation 
S^*^^ ^^^^' than has yet been possible. Among these are the 

origin of the native race, the period or periods of 
arrival in America, the routes of migration, the areas occupied by 
the successive incoming groups, the character and relations of the 
cultures introduced, the influence of environments and of successive 
environments on the people and their culture, and the manner in 
which the stages of culture supervened one upon another, together 
with their general chronology. Indeed, some of the questions can 
never be fully answered, as the solutions are unrecorded in the 
objective forms of art with which archeology has principally to deal. 
However, the deep mystery which a short time ago enshrouded some 
of the greater problems is now dispelled and visions of mysterious 
races and lost civilizations haunt the minds of those only who have 
failed to keep in touch with the progress of archeological research 
throughout America. 

Archeology deals primarily with the material relics of antiquity, 

deriving froih them what it can of the past of the 
Bwpe of the stone aborigines, but its researches extend to a much wider 

field, as will be shown in succeeding pages. However, 
it does not assume to comprise the whole of the so-called "age of 
stone," since our aboriginal history as a whole lies entirely within 
the so-called age or stage of stone. Intelligently conceived, a dis- 
cussion of the Stone Age does not signify merely a study of objective 
antiquities but a comprehensive consideration of the whole subject 
matter of the aboriginal peoples and their culture. The expression 
" Stone Age " as applied to America has thus a wider significance 
than even the term "archeology," comprehending, as it does, 
somatology, psychology, language, religion, social systems, tech- 
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nology, and esthetics, embracing in each department the problems 
of evolution, chronology, geography, and general history. 
The ultimate purpose of the archeologist working within his special 

field is not merely to classify and describe the antiqui- 
^ii^oee of Re- ^^^^ ^^^ ^ ^^-^ ^ acquiring and making available 

such full and intimate knowledge of all the phe- 
nomena of aboriginal culture as to render possible their accurate 
application to the elucidation of the American race and thus to the 
history of the human race as a whole. 
In the researches of the Bureau of American Ethnology the south- 
em limit of these activities has usually coincided 
Northern America with the northern boundary of Mexico, although it 

is probable that a more natural line of demarcation 
between Northern and Middle America could be drawn across north- 
em Mexico, for it is here that there appears to be a somewhat decided 
break in the continuity of peoples and cultures.^ The peculiar cul- 
ture of the mound-building tribes practically ends with the lower 
valley of the Rio Grande, but the culture characterizing the arid re- 
gion extends in slightly variant forms well into Mexico. It was not 
in the original plan to extend the present work to Middle and 

South America, for the reason that until recent years 
Am«ica*°^ ^^^ researches in these regions had not been carried far 

enough to make a reasonably well rounded presenta- 
tion of southern antiquities possible, and even now the task 
of covering this vast ground meets with much embarrassment 
from lack of reliable knowledge. In these countries the early 
explorers have given their chief attention to the architectural and 
other striking and showy remains, leaving the minor relics in a large 
measure unobserved; however, more recently much good work, 
though not often fully intensive work and covering limited areas 
only, has been done by Middle and South American students as well 
as by those of Northern America and Europe. 

It is well understood that the culture as well as the peoples of 

the West Indian Islands have kinship with the cul- 
weat Indies ture and peoples of South America rather than of 

North America, but recent researches, especially 
those of Fewkes under the auspices of the Bureau of American 
Ethnology in cooperation with the staff of the Museum of the Amer- 
ican Indian, have made the antiquities of the Antilles so well known 
that they can be presented with reasonable fullness. 

* It has been found convenient in presenting the materials of antiquity to refer to the 
continent as comprising three grand divisions. Northern, Middle, and South America, the 
first including North America down to middle northern Mexico and the second from this 
boundary, to the Gulf of Darlen. 
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The Hawaiian Islands and Samoa are remote from the American 

shores, but a brief review of their antiquities may 
Hawaii and Samoa be embodied in this work for comparative purposes. 

It is not assumed that intimate relations existed be- 
tween these and other Pacific islands and the American Continent 
during early or even late pre-Columbian times, but analogies are 
found to exist between the antiquities of the adjacent land areas 
and especially along the more proximate shores of the two regions 
which require to be explained. 
The multitude of analogies between the art forms of America and 

those of the Stone Age peoples of the Old World 
Culture Analogies need not receive exhaustive attention in this work, 

although it is recognized that a comparative study 
of the entire field would be most interesting in its bearing upon the 
questions of parallel developments, relationships, and resemblance 
due to incomplete differentiations and to analogies arising from 
transfer of independently developed culture phenomena. 
The researches relating to the antiquities of America and more 

especially of Northern America are recorded in an 
Literature extensive literature. Published works embodying 

original researches in the several ethnic areas, out- 
lined later on, are cited in connection, with the brief comparative 
study of these areas, and it is intended that a list of publications 
bearing upon the general field shall appear as an appendix in one 
of the subsequent volumes. 

W. H. Holmes. 
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I. THE PLACE OF ARCHEOLOGY IN HUMAN HISTORY 

4 NTHROPOLOGY, which is defined as the science of man, may 

Zjk be regarded as presenting two distinct phases: {a) The his- 

1 JL torical phase, which deals with the present and past, and (6) 

the practical phase, which relates to the present and future. The 

former comprises all of those researches designed 
Human History to acquire a knowledge of the present and past of 
synonjmomT* °*^^ man, and the latter all of those researches which 

have the present and future welfare of man in view. 
The term ''History" as applied to the human race is a com- 
prehensive designation corresponding to the historical phase of 
Anthropology. According to Powell's classification. Anthropology 
may be considered under seven heads or departments, giving rise to 
as many branches of research : Somatology, the science of the human 
body; psychology, the science of the human mind; philology, the 
science of activities designed for expression; sociologj^, the science 
of institutions ; sophiology, the science of activities designed to give 
instruction; technology, the science of the arts and industries; 
esthetology, the science of activities designed to give pleasure. In 
working out its problems each of these branches employs every 
available agency of research within and without its particular field, 
and makes use of every kind of record in which the history of man 
is embodied. 
The sources of information to be drawn upon in these researches 

are comprised under two principal heads: (I) In- 
Soarces of infor- tentional or purposeful records, and (II) noninten- 
fui Records tional or fortuitous records. The intentional records 

are of five forms, as follows: (1) Pictorial, as in 
pictures and pictographs; (2) major objective, as in commemorative, 
monumental works; (3) minor objective, as in quipu and wampum; 

1 
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(4) oral, as in tradition and lore; (5) written, as in glyphic and 
alphabetic characters. It should be observed that with each of these 
categories goes necessarily a mnemonic element — a very considerable 
dependence on memory. 

Fortuitous records take numerous forms: (1) The great body of 

products of human handicraft to which no mnemonic 
Fortuitous Records significance has ever been attached; (2) the nonma- 

terial results of human activity as embodied in lan- 
guage, beliefs, customs, music, philosophy, etc.; (3) the ever-existing 
body of unpremeditated memories which accrue to each generation 
and are in part transmitted adventitiously; (4) the record embodied 
in the physical constitution of man, which, when properly read, aids 
in telling the story of his development from lower forms; (5) the 
records of intellectual growth and powers to be sought in the nature 
and activities of the mind ; (6) the environments which may be made 
to assist in revealing the story of the nurture and upbuilding of the 
race and its culture throughout the past. 
It is from these diversified records, present and past, that the story 

of the race — of the seven grand divisions of human 
Relations of Ar- history — must be drawn. Archeology stands quite 
to^ ^*^ ^ ' apart from this classification of the science of man, 

since, as will be shown, it traverses in its own way 
the entire field of research; howbeit, it usually claims for its own 
more especially that which is old or ancient in this vast body of data. 
It is even called on to pick up the lost lines of the earlier written 
records, as in the shadowy beginnings of glyphic and phonetic writ- 
ing, and restore them to history. It must recover the secrets of the 
commemorative monimients — ^the tombs, temples, and sculptures in- 
tended to immortalize the now long- forgotten great. It must follow 
back the obscure trails of tradition and substantiate or discredit the 
lore of the fathers. It must interpret in its way, so far as interpre- 
tation is possible, the pictorial records inscribed by 
weyer'o^mstoiT *^® ancients on rock faces and cavern walls, these 

being among the most lasting of purposeful records. 
All that Archeology retrieves from this wide field is restored to 
human knowledge and added to the volume of written history. 
Archeology is thus the great retriever of history. 

The science of Archeology is equally useful in the field of the 
fortuitous records of humanity, for it reads or interprets that which 
was never intended to be read or interpreted. The products of 
human handicraft, present and past, which have automatically re- 
corded the doings of the ages, are made to tell the story of the strug- 
gles, the defeats, and the triumphs of humanity. The fortuitous 
records embodied in the nonmaterial products also of man's activx- 
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ties are made to cast a strong light on the history and significance 
of the material things of the past. Even the body of Imowledge 
gathered from many sources and stored in the memory of the living, 
though untrustworthy as a record, may be made, if wisely employed, 
to illumine the past; and the physical and psychical man of to-day 
are in themselves records and may be made to tell the story of their 
own development, thus explaining the activities and the products of 
activity throughout the ages. All that Archeology gathers from 

this wide field of research is contributed to the 
Archeology the volume of Written history. It is thus not only the 
tory retriever of that which was treasured and lost, but 

equally the revealer of vast resources of history of 
which no man had previously taken heed. 
In the great work of assembling the scattered pages and com- 
pleting the volume of the history of man, Arche- 
PrehiBtory signi- ology may well claim first place among the con- 
written History tributing sciences. The range of its activities may 

be further defined. Since history must be regarded as 
embracing the entire record of the race, whatsoever form it may take, 
there can in reality be no such thing as " prehistory," and hence no 
such thing as a "prehistoric period" or "prehistoric archeology," 
hence these terms, if used at all, should not be employed without first 
fully setting forth their particular application. There can, indeed, be 
no satisfactory or scientifically useful classification or separation of 
the history of human culture as a whole or even with a single peo- 
ple on a basis of time or period. The beginning of 
Relation of Writ- the Written record is not the end of the unwritten 

ten and Unwritten -i • . i # .1 i 1 j» m 

History record either for the race as a whole or for any of 

the groups. We may think of a people as having a 
period of written history, a period dating from the beginning of writ- 
ing among that people, or we may think of a people without writing, 
which by accident of geographical proximity has found a place in 
the written record of a neighboring, more advanced nation ; but the 
unwritten phase in no case ceases with the beginning of the written 
phase of the history of any people ; a large part of the current his- 
tory in all cases, being unwritten, passes, unless temporarily con- 
served by tradition or by some nonpurposeful method, directly into 
the vast body of the subject matter of archeological science or other- 
wise into the great blank of oblivion. 

Referring to the American Continent, and using the term "pre- 
historic " in the usual sense, we may think of the prehistoric period 
as ending and the historic as beginning with the landing of the 
Korsemen in the year 1000 A. D. ; or, disregarding this episode as a 
mere negligible incident, without practical effect on the prehistoric 
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status of the aborigines, we may think of the landing of Columbus 
as ending the prehistoric and beginning the historic period. It is 
customary to speak of the historic period in America as thus limited, 
and of the prehistoric as covering all previous time (fig. 1), but 
this is an unscientific classification. The Columbian discovery did 
not reveal the American aborigines or make known their place in 
history, save in the most limited way. The race and its culture con- 
tinued for a long time practically within the realm of the prehistoric 
(the unknown and unwritten), somewhat as indicated in figure 2. 
The actual separation, the scientific separation, is between the written 
and the unwritten. As commonly expressed, the prehistoric phase of 
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Fia. 1. False relation of the historic (written) 
to the prehistoric (unwritten). 



Fio. 2. True relation of the historic (written) to 
the prehistoric (unwritten). 



the history of a particular people or ethnic gi'oup would end and the 
historic phase begin with the first written record of that people. 
Thus the prehistoric status of the Peruvians would end and the his- 
toric begin with the arrival of Pizarro, of the New Mexicans with 
the arrival of Fray Marcos de Niza, and of the Virginians with the 
landing of the Roanoke colony. The prehistoric (unwritten) period 
of- the valley of the " River of Doubt " would end and the historic 
would begin when Roosevelt made his much-challenged report; the 
previous history of the valley, being outside of the range of history- 
recording peoples, is prehistoric — ^that is, without designed record, 
and so it largely remains. 

Although the first written record of a people may be regarded as 
marking the beginning of the period of written history of that 
people, the separation of the two fields is not thus correctly indi- 
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cated. Ill each case the written record covers but a limited portion 
of the historical subject matter of the people of the area concerned, 
as indicated in figure 2. In fact, the unwritten, the true prehistoric, 
never ends, and the task of the archeologist has an unlimited future 
as it has an inexhaustible past. Concrete examples may serve fur- 
ther to illustrate the relation of history and the so-called prehistory — 
that is, of the written and the unwritten phases of the human record. 
The history of Kome is recorded in a thousand volumes, yet there 

is much more of Roman history within the period 
wriS^RoDM ^^ ^^ written history which can be known to the mod- 
em world only through excavation and research, 
and much more still which can not be known at all. The archeo- 
logical phase of the history of Rome begins practically with the 
present and extends backward over a succession of periods passing 
indefinitely beyond the dawn of its written history toward the be- 
ginning of man's career in the basin of the Mediter- 
written and TJn- ranean. Even a modem city like Washington, now 

written Washing- ,. , i i ^ -T p 

ton little more than a century old, has a record of events 

entombed beneath its pavements awaiting the pick 
and spade of the archeologist of the future. Resting upon a sub- 
stratum filled with relics of the aborigines, the subject in recent years 
of extended and important research, is a layer of deposits pertaining 
to the British colonial regime, and a stratum superposed upon this 
inclosing traces of nearly a century and a half of the modern Repub- 
lic. The bulk of the unwritten is by far greater than that of the 
written. It would seem thus that the Capital City has its unwritten 
record to which, however, the archeologist-historian may not need to 
apply, since the written record is exceptionally complete, unless, 
indeed, a fate like that of ancient Rome should in the fullness of 
time fall to her lot 
That antiquity is not a necessary attribute of the subject matter 

of archeologic science may be further illustrated. 
Archeology Not fhe contents of an ancient village site in Asia Minor, 
uity for example, deserted before the beginning of the 

Christian era, contains ruined buildings and other 
works, as well as minor relics of various kinds, on and beneath the 
surface. All of these antiquities are properly within the purview of 
the archeologist, who uses them in determining people, culture, period, 
relations, and origins. The contents of a village site deserted by a 
primitive tribe in Arizona a generation ago furnishes nearly identical 
remains, all of which are equally well within the purview of the stu- 
dent of archeology, who may use them in determining the people, the 
culture, the period, relations, and origins as in the other case. The 
period does not in any way affect the status of the subject matter of 
the science of archeology. Events lost to memory but yesterday and 
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unwritten can be restored to the realm of the known only through 
the agency of this science. Objects lost to sight but yesterday and 
unrecorded can be restored to the realm of the known only by archeo- 
logical research. 
The wide range of the field of Archeology may be made more 
., fully apparent by a consideration of the accompany- 

ing diagrams, in which the held of human history, 
represented by the space between two diverging lines, 
is assumed to begin at the bottom with the birth of the race, to 
widen with the ages, and to end at the top with the present time. 
On this Held is laid down (Gg. 3) a theoretical scheme of the rela- 
tion of the wholly unrecorded {A) to the whole body of recorded 
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history (B). It is clear that in the earlier stages the wholly un- 
recorded must occupy a large part of the historical field, but records 
of a fortuitous kind, consisting of the physical remains of man and 
the simpler forms of his works, have been preserved under certain 
favorable conditions from the earliest times, as indicated at C. With 
the ptissing nges this area increases in importance, and new forms 
of record arise, gradually occupying a considerable part of the field. 
It is assumed that purposeful records began perhaps during the 
early stages of savagery (fig. 4, D), the point in intellectual evolu- 
tion at which the suggestion of keeping in memory past events and 
of fixing dates of present and future events dawned upon the mind. 
The five forms of purposeful record which arose — pictorial, minor 
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objective, monumental, traditional, and written — had beginnings, 
we may say, at D, E, F, G, 11, respectively (fig, 5). Insignificant 
and of slow development at first, the purposeful records gradually 
expanded, as indicated in the diagram, so that to-day they occupy an 
important place in the historic field, the written record having in- 
creased in scope with exceptional rapidity. 

It is observed that the several purposeful records, although kept 

up continuously from generation to generation, are 
^aecOTda Fngi- ^^^ necessarily permanent, for while additions are 

made to-day, the records of yesterday are being ob- 
literated. All fade out with the passing of the years, and are lost, 




though at different rates, as indicated in figure 6. The traditional 
records (J) persist for a few generations only, or at most a few 
centuries. The monumental mnemonic records (o), of which the 
dolmen and the pyramid are examples, are durable as structures; 
they suggest their purpose and tell of the customs of the time; but 
the associated record, being unwritten and hence dependent on tra- 
dition, is soon wholly lost. Even the written record has in many 
instances lost its significance, as in the case of dend tongues, becom- 
ing thus a part of the subject matter of archeological research, and 
if not thus retrieved passing into oblivion. The minor mnemonic 
(rf) are hardly more permanent. The quipu, for example, dug from 
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a Peruvian grave contains no hint of the record which it was in- 
tended to keep, and is without significance except such as it may 
acquire through the eflforts of the archeologist.^ 

The pictorial record (e) alone, while it endures, retains and con- 
veys a considerable measure of its purpose and significance ; for the 
story, graphically told, is intelligible in part at least to all men of 
all times. 

It is apparent from the above that the enduring portions of all 
material forms of record may in time become part of the subject 
matter of Archeology, so, as before shown, it is plain that this science 
must traverse the entire field of human history, howsoever recorded^ 
drawing its data from the whole record, purposeful and fortuitous, 
present and past, contributing the product to the ever-growing yet 
insufficient and never fully permanent body of written history. 

To-day the realm of unwritten fortuitously recorded history is 
still vast as compared with that of written history, research having 
made hardly more than a beginning in its exploration of the scat- 
tered archives of past ages; but the inquisitive turn of the civilized 
mind respecting antiquity will have its way, and in time the story 
of the past of man in most of its essential details will have been, 
through the agencies of Archeology and contributing sciences, so 
fully told, though never to be completely told, as to become in its 
principal outlines a part of common knowledge. 

Although we speak of permanent records, harboring the delusion 
that civilization has achieved means of perpetuating a knowledge 
of human events, it must be allowed that, as has been shown, no 
known record really perpetuates indefinitely; stone crumbles with 
time, and books are eaten by worms or destroyed by fire and decay. 
Nothing of history approaches permanency save through purposeful 
repetition in books and on monuments, and even this means affords 
but a shadow of perpetuity, since this repetition can continue only 
so long as a kindly nature continues to fertilize a mutable and finite 
world, permitting the race to survive and its higher phases of culture 
to flourish. 

> An extraordinary example of objective mnemonic record Is furnished by the practice 
of the Incas of Peru. The mummied bodies of the earlier rulers were brought out at 
stated periods and awarded the same daily service by their descendants as when llvinfir. 
By this practice a body of memories relating to the most Important personages and events 
in the history of the nation, extending over a period of several hundred years, was pre- 
served ; yet the record thus kept alive was necessarily restricted in scope and in a few 
generations must have become in large part vague and merged with myth. 



11. RESOUECES AND AGENCIES OF AECHEOLOGIC 

SCIENCE 

THE nature and extent of the wide field from which the stu- 
dent may gather the scattered records of human history 
have been suggested in the preceding section. Although the 
field of archeological research is generally imderstood to be limited 

to ancient or old things, and it is with these that the 
s^cIT^ °' *^* archeologist has more directly to deal, yet it appears, 

as already indicated, that all phenomena, natural and 
artificial, material and immaterial, mundane and celestial, by the 
study of which the history of man may become better known, are, 
with the cooperation of auxiliary sciences, drawn upon and made to 
contribute to the result. 

The principal sources to which the archeologist may directly ap- 
peal regarding the history of the peoples of the western world may 
be thought of as eightfold, as follows: (1) The living peoples, the 
ten or more million members of the American race distributed in 
numberless groups between the Arctic and the Antarctic, and pre- 
senting physical and mental traits of great interest, traits which, well 
understood, must assist materially in interpreting the peoples of 
antiquity; (2) the remains of the dead of past generations preserved 
in graves, tombs, and caverns, and found fossil in geological forma- 
tions; and in addition the osseous remains of such genetically related 
forms, assuming their existence, as may have occupied the continent 
in past periods, from all of which sources facts of value may be 
gathered ; (3) the various activities of the living people, which afford 
a key to the activities of the past; (4) the great body of material 
products of the arts and industries of the present aborigines, the 
study of which in regard to manufacture, form, use, significance, and 
genesis is of the utmost importance to the student of the past ; (5) the 
vast body of monumental works (mounds, temples, fortifications, 
tombs, etc.) and industrial remains (mines, quarries, aqueducts, 
reservoirs, roads, bridges, etc.) of antiquity and the innumerable 
minor relics of the handicrafts obtained from graves, tombs, and 
caverns, scattered at random over the surface of the land, and embed- 
ded in superficial formations, upon which main reliance must be 
placed for a knowledge of what man has accomplished in past times 
and the manner of its accomplishment; (6) the literature of 400 
years — a treasury of fact and a pitfall of error from which the stu- 
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dent must select with proper discrimination his historical data; 
(7) the considerable body of current and traditional information 
variously acquired and conserved in the minds of the current genera- 
tion, whose knowledge is not necessarily included in books but which 
may be often drawn upon to advantage; and (8) the diversified 
environments of the tribes and the nations which have served to mold 
both people and art and which must be understood as an essential 
foundation. for the study of the evolution of culture. 

Auxiliary agencies which may be called upon to contribute mate- 
rially to the researches of the student in the great 
or^^Zr^^"^'" field thus suggested are numerous and highly 

important. Inspired by the hope of learning some- 
thing tangible of the origin and mutations of the race, the 
genetic relations of man with other living forms past and present, 
the story of his development, and his possible destiny, the somatolo- 
gist weighs and measures him, the anatomist dissects his body, 
the microscopist exposes the structure of his tissues, the X ray 
discovers secrets of his anatomy heretofore unrevealed, the sociolo- 
gist studies him as a social being, and the psychologist seeks to 
comprehend his mental make-up. Still other branches of research 
may contribute to the result. The geologist is called on to identify 
the formations in which his remains occur and determine questions 
of age; the paleontologist digs up the fossil forms associated with 
the various strata, thus determining the confreres of man in the 
successive periods of his biotic career ; the geographer stands ready 
to record upon the map the distribution of the diverging groups 
over the various land areas of the globe at all stages of his history; 
and even the astronomer determines the mutations of mundane and 
celestial forces by means of which the destinies of man as well as of 
all living things have been and must be determined. The science of 
Archeology seeks to utilize properly all of these varied sources of 
information and agencies in the task of restoring the past, and in 
proportion as its devotees are masters of the entire field will they be 
able to spread before the world the story of the origin, the early 
struggles, the comings and goings, the ups and downs of the hordes, 
the tribes, and the nations, and to interpret the laws responsible for 
the diversified results, racially and culturally. 

While the resources enumerated are or may be drawn upon with 

gratifying results, the sources of misinformation 
f ° maSon^ ^'*° ^^^ HO Icss a subject of archcological concern. These 

comprise, referring especially to America, the mis- 
interpretations and errors embodied in four centuries of literature, 
among which are the imperfect observations and erroneous deduc- 
tions of a host of amateur explorers and would-be historians. Espe- 
cially to be deprecated is the utilization of this class of observations 



HOLMBS] ABORIGINAL AMERICAN ANTIQUITIES — PART I 11 

by enthusiastic supporters of vague theories and preconceived views, 
and the demand for sensational matter by the public press, a large 
contingent of which is ready to accept for public consumption what- 
ever is novel or sensational, without serious regard for its verity. 
The diversity of invented and exaggerated statements which find 

currency is, indeed, appalling. The world hears con- 
Fatae Reports stantly of the discovery of skeletons of giants and 

of pygmies; of caverns filled with mummified bodies 
and rich plunder ; of ruined cities abounding in marvelous works of 
art ; of hardened copper ; of walls and buildings of astonishing mag- 
nitude; of sunken continents; of ancient races associated with extinct 
species of animals ; of inscribed tablets of doubtful origin and extraor- 
dinary import ; of low-browed crania attributed to prehistoric races 
but which are mere local variations or pathological freaks; of fossil 
bones of animals parading as the bones of man ; of reputed petrified 
human bodies which, on inspection, turn out to be of modem cement ; 
of faked pottery, metal work, and the like, so well wrought and so 
insidiously brought to the attention of scholars as to have become 
in certain instances the types of antiquity; of learned readings of 
undecipherable inscriptions; and of the remains of man and his 
culture from formations of all ages, dating from the present back 
to the Carboniferous age. The output is so great and the public 

mind so receptive to error that the tide of misinfor- 
Tenacity of Error mation keeps Steadily on, hardly reduced in bulk by 

the never-ceasing efforts of science. The compilations 
of a Bancroft, a Winsor, or a Fiske, illumined as they are by excep- 
tional genius, could not always rise above the vitiated records upon 
which they drew ; and our best authorities in many cases are subject 
to the danger of combining the original errors into new fictions so 
compounded and difficult of analysis as to elude the vigilance even 
of the critical scientific world. 

From the first, potent agencies of error have conspired to obscure 

the aboriginal record. The attitude of the propa- 
tton^^of^Ar^^works g^^^* ^^ Christianity at the period of discovery was 

such that the first impulse of the Spanish conquerors 
was to destroy at once all traces of the native religion, and a vast 
number of important sculptures, the "idols" of the people, were 
mutilated or beaten to fragments, and the native books and paint- 
ings, the treasures of native learning and art, were ruthlessly de- 
stroyed. * The impulse to destroy was perhaps not so strong on the 
part of the French and English when they reached North America, 
but this may have been due in part to the fact that there was little 
to destroy that could be regarded as dangerous to the cause of reli- 
gious fanaticism. 
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The loss to history through this policy of destruction is beyond 
compute. The thought of preserving a record of the native people 
and the strange cultures which they had. developed seems to have 
entered the minds of but few until 300 years had passed, and even 
then it was only when questions of the geological antiquity of man 
came to the front in Europe that it was deemed worth while to in- 
quire into the present or the past of the aborigines of America as 
scientific problems. The work of sifting the truth from the liter- 
ature of this period is a task surpassed in difficulty only by that of 
the explorer who essays to dig his data from the ground. 



in. PROGRESS OF ARCHEOLOGIC RESEARCH 

SCIENTIFIC research in the domain of American archeology 
did not begin until well along in the nineteenth century, and 
for a long time the meager disquisitions respecting the 
remains of antiquity were colored by speculative interpretations and 
handicapped by the point of view imposed by Old World conditions. 
Gradually, however, archeologists have broken away from the 
thrall of the past and have exposed many of the fallacies which had 
grown into settled beliefs, and now the records of prehistoric times 
are being interpreted in the light of their own testimony. The 
public, however, is slow to follow and the cloud is not fully lifted 
from the popular mind, which seems prone, perhaps from long habit, 
to find error more fascinating than truth. 

Among the fallacies which early took hold of the popular mind, 

appearing everywhere in the older literature, are 
Popular Faiiades those of the presence in America of civilized pre- 

Indian populations. The mound builders, so-called, 
were supposed to have reached a high stage of culture and to have 

disappeared completely as a race, a conclusion 
The Mound Build- reached after superficial examination of the monu- 

mental remains of the Mississippi Valley. This 
idea has held with great tenacity notwithstanding the facts that 
many articles of European provenance are found in the mounds as 
original inclusions, indicating continuance of construction into post- 
Columbian times, and that the aborigines in various parts of the 
American Continent, as in Mexico, Central America, and Peru, 
when first encountered by the Spanish invaders, were occupying a 
culture stage far in advance of anything suggested by the antiquities 
of the Mississippi Valley. 
A fallacy similar to that regarding the mound builders fastened 

itself upon the ancient cliff dwellers of the arid re- 
The Cliff Dwellers gion when traces of their interesting culture first 

came to light, but more recent investigation has 
shown that the ancient occupants of the region who built and dug 
their dwellings in the cliffs were in general the immediate ancestors 
of the Pueblo tribes which occupy the same region to-day. 

IS 
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Speculation has ever been rife regarding the origin of the abo- 
rigines and supposed significant analogies have been 
pean^^ins"'^^ made out with nearly every race and people of the 

Old World. A favorite theory of the earlier stu- 
dents of the subject regarded them as descendants of the ^Uost 
tribes of Israel," and as a result, oddly enough, literature has 
been enriched by the publication of several valuable works on 
the habits and characteristics of the Indians, written with the 
view of establishing identities between the two races — works which 
otherwise would never have existed. Perhaps the most important 6f 
these works are Adair's History of the North American Indians 
(1775), and Lord Kingsborough's Mexican Antiquities (1830-48). 

The myth of Welsh settlement in North America has also been 
very persistent, descendants of a colony, reputed to have been 
founded by Prince Madoc about 1170, having been identified, mainly 
on linguistic analogies, with numerous tribes, including the Tusca- 
rora, the Mandan, the Hopi, and the Modoc.^ 

The literature of Middle and South America records many at- 
tempts to identify the native tribes with foreign peoples, the mis- 
conceptions beginning with the belief of Columbus that the people 
of the New World were identical with those of far Cathay; and a 
mythic Atlantis has had a large share in the theoretic peopling of 
the western world. The laborious compilations of Donnelly, though 
marshaling all available facts and suggestive culture analogies, fail 
to give this latter myth a scientific standing. The fascination of 
these misconceptions is well illustrated by the recent elaborate and 
costly staging of a play which embodied, not unknowingly, most 
of the errors regarding our aborigines which men of science have 
been combating for half a century. Fortunately, the play had but 
a short run, not, however, because it promulgated error, bu£ because 
of other defects which the public was able to appreciate. . 

Among the varied misconceptions embodied in our literature is 

the belief that the native culture had reached befoi^e 
Theory of Degen- ^j^^ Columbian discovery its highest development airid 

had given way to a period of general decadence, con- 
forming thus with the fate of certain Old World civilizations: Al- 
though frequently promulgated, this theory is not fully sustained 
by facts with regard to the race as a whole; doubtless some advanced 
groups, as the Maya, had reached a climax of progress and had 
retrograded, but it would be difficult to prove that any of these 
cultures, represented as they are by important works of sculpture 
and architecture, were on the whole greatly superior to the culture 

* Consult Mooney, The Growth of a Myth ; and Bowen, America Discovered by the 
Welsh. 
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achievements of the Aztec or the Incas at the period of discovery. 
Among the conciliatory offerings of Montezuma sent to the approach- 
ing conqueror of Mexico were certain works of art unsurpassed on 
the continent for technical perfection and esthetic refinement, and 
the culmination of Mayan culture development, even if decadent at 
the period of conquest, could not have been remote. The remarkable 
stucco embellishments of the city of Palenque, for example, exposed 
in a peculiarly destructive climate, on the pillars, roofs, and roof 
crests of the great buildings, are not entirely effaced to-day, and this 
evidence of reoentness can not be fully discredited by the chrono- 
logical determinations of archeologists obtained through a study of 
the inscriptions, since these so far as read may not represent the 
later stages of the local development. 

It is not proposed in this connection to scan the literature of the 
earlier centuries for scattered allusions to the antiquities and to the 
pre-Columbian history of the aborigines, as this would be a work 
of great magnitude, but to recite in the briefest manner the begin- 
nings and progress, especially in the north, of the scientific investi- 
gation of antiquities. 

Although passing attention was paid to the great earthworks of 

the Mississippi Valley by numerous early settlers and 
North Amirtoi ^ explorers, no serious discussion of these antiquities 

appeared until the first quarter of the nineteenth 
century; the minor antiquities attracted even less attention. The 
earliest organized investigation of these remains was that of the 
American Antiquarian Society, incorporated in 1812. The first 
publication of this society was a paper by Caleb Atwater, which 
appeared in the Transactions of the society in 1812. Tlie first con- 
tribution of particular note was that of Daniel Drake in 1815. 

Well-directed and sustained research in the mound region was 
undertaken by Squier and Davis, 1845-17.* The views of these 
authors were in general correct according to more recent interpreta- 
tions, except those regarding the problem of the relation of the 
mound builders to the Indian tribes, the conclusion having been 
reached and embodied in the final pages of their great work that 
the mound builders were of an unidentified race of comparatively 
high culture and undetermined antiquity. As a record of the monu- 
ments and an interpretation of the lithic and other relics of art of 
the region this work takes high rank." 

During the second half of the century researches extending over 
a large part of the United States were rapidly initiated, and a vast 
body of substantial information was brought together and pub- 

^ See Sqaier and DaviB, Ancient Monuments of the MisBisslppl Valley. 
■ For a notice of the numerous €*rly contributors to the subject, see Squier and Davis, 
op. cit. (preface) ; Haven, Arclueology of the United States. 

38657*— 19— BuIL 60, pt i 3 
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lished by individuals, societies, and institutions, and by the Govern- 
ment. During this period a gradual change took place in the views 
of students regarding the mound builders, and at the close of the 
century there was practical unanimity in the view that the builders 
of the great earthworks were the ancestors of the Indian tribes 
found in possession of the general region, and that the culture rep- 
resented is not of a grade especially higher than that of the tribes 
first encountered by the whites in the lower Mississippi Valley and 
in some of the Gulf States to the east. 

Little was recorded of the important antiquities of the arid 
region — ^the ancient pueblos and cliff dwellings — ^until after the 
middle of the nineteenth century, when the Government began the 
work of surveying transcontinental railway lines and mapping the 
" Great West." 

The literature of the Spanish, Portuguese, and other pioneers in 
the conquest and settlement of Middle and South America abounds 

in references to the material culture, modern and 
Researcbee in Mid- ancient, of the vast region occupied, but no organized 
America researches were undertaken anterior to the expedi- 

tions of Squier in Peru and Stephens in Yucatan and 
Central America, and not until recently have the Latin- American 
countries entered on the study of the native peoples and culture in 
real earnest. Mexico, Argentina, Costa Bica, Brazil, Peru, and 
Chile have each conducted explorations and published results of 
great value, and foreign students, research organizations, and even 
foreign Governments have taken an active part in the work. 

One of the most important problems of the American race, the 

last to be taken up in a serious manner, is that of 
Chronology the antiquity of the occupancy of the continent, 

especially that phase of it coming within the realm 
of geology, and the researches in this field have not as yet advanced 
to a stage where definite and generally accepted conclusions have 
been reached. This topic will be presented at some length in the sec- 
tion on chronology. The literature of geological chronology- is al- 
ready extensive but consists in so large a measure of the writings 
of inexperienced observers and bookmakers that it is perplexing 
rather than enlightening. 

The most serious hindrance to progress in correctly interpreting 
the evidence of antiquity arose from the assumption on the part of 
a number of students that the course of human history in America 
must be parallel with that of the Old World ; that occupation of the 
continent was indefinitely remote and that the course of cultural 
development must correspond in every essential respect with that of 
prehistoric Europe; that traces must exist, and should be found, of 
the initial period corresponding to the European paleolithic and the 
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later stage duplicating the neolithic. This unfortunate assiunption 
has cast a shadow over the whole American archeological field, not 
as yet fully dissipated. That the parallel is not complete, how- 
ever, is now generally recognized, and American antiquities of all 
stages and types are being employed to develop the history of man 
in America, whether or not in accord with Old World determinations. 
A large number of explorers who have conducted original re- 
searches in the field, contributing noteworthy data regarding an- 
tiquities, are cited in the section of this work devoted to an outline 
of the ethnic characterization areas of the continent.^ 

^For extended lists of authors embodying In their works yalnal)le datu relating to the 
whole of the American field, consult Wlnsor's Narrative and Critical History of America ; 
Bancroft's Native Races of the Pacific States ; Handbook of American Indians ; HrdllCka's 
Early Man In South America. 



IV- PROBLEMS OF RACE AND CULTURE ORIGINS 

THE archeologist, absorbed in the study of the multitude of 
monuments of past periods, full of interest in themselves, 
does not lose sight of the fact that his efforts relate to these 
monuments not as finalities of research, but as means of accomplish- 
ing a great end. He regards them as the architect regards the sepa- 
rate stones with which the massive structure is to be built, or as the 
historian or novelist regards the paragraphs and chapters by means 
of which his creations fre given to the world. He limemters that 
the final aim of research is to cast stronger light into the dark places 

of the history of man. In contributing to this end 
Scope of Research he goes beyond the realm of mere ancient things and 

seeks to understand not only the racial groups whose 

history he would especially reveal, but extends his view to the race 

as a whole and to the environments which, while limiting human 

achievement, have molded man into what he is. 

The hypothesis of the unity — the biotic solidarity— of the human 

race now meets with very general acceptance, but there 
Unity of the Race is still much uncertainty in the minds of anthropolo- 
gists regarding the time and place of origin and the 
partings of the racial ways. In seeking to trace the American race 
backward in its history, by whatsoever means, the archeologist encoun- 
ters immediately the inquiry as to whether the beginnings are to be 
sought in the Old or in the New World. The theory of a New World 
origin which would make the Old World races offshoots of an 
American stock is held by but few and is sustained by meager evi- 
dence. To-day the consensus of opinion among students of the subject 
favors the view that the Old World gave birth to the human kind, 
and it follows that the earliest traces of his existence must be sought 
there, and that our researches must trend backward in that direction. 

It is, indeed, incredible that the American race, rep- 
Theory of Ameri- resented at the period of its greatest expansion by 
tenable hardly more than fifteen or twenty million people, 

and these of homogeneous physical type and imper- 
fectly developed culture, not only should have peopled the Old World 
but should have peopled it with three races, the white, the yellow, 
and the black, highly differentiated in physical type and in culture 
achievement, and comprising the bulk of the world's population. 

Traces of human occupancy are found in the Old World associ- 
ated with geological formations which are confidently assigned to 

18 
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the beginning of the Quaternary period, hundreds of thousands of 
years ago, and it is incumbent on those who hold to the theory of 
American origin to establish an earlier occupancy of the New World. 
Two regions only in America have furnished testimony worthy of 
serious consideration in respect to this assumption — ^testimony which 
implies an antiquity so remote as to give color to the autochthonic 
assumption. These are the gold-bearing districts of California, where 
relics of advanced neolithic art are reported to have been found 
beneath vast flows of Quaternary lavas, and the pampas of Argen- 
tina, where even a middle Tertiary man is thought by some to have 
existed. The testimony in these cases is striking, and even pic- 
turesque, and is supported with enthusiasm by a few students, who 
are ready to stake their scientific reputations on the outcome. Re- 
cent investigations relative to North American as well as South 
American very early man show, however, that the testimony is 
really open to most serious question, and it appears that if it is to 
stand the test of criticism it must have much additional support.^ 
In view of these considerations the theory of an autochthonous 

origin of the American race may be, for present 
NoTproTed^^"**^ purposes, sct Bside, and the problem of the arrival 

in the New World of racial and cultural elements 
originating in the Old World alone be given consideration. Not 
only does America furnish no tangible evidence of antiquity so great 
as to give support to the theory of autochthonic origin of the Ameri- 
can race, but, as just indicated, it has failed so far to afford satisfac- 
tory evidence of the arrival of man on the continent in remote geo- 
logic time. The problems pertaining to this subject are discussed in 
some detail in a subsequent section devoted to chronology and may be 
passed over here without further consideration. 
The student pursuing inquiries with regard to racial origins in 

America turns to the known aborigines and their 
Asiatic Origins somatic characteristics, historic and prehistoric, and 

seeks to discover significant suggestions of relation- 
ship with Old World races. Heretofore, knowledge of the peoples of 
northeastern Asia has been so meager that satisfactory comparisons 
with them could not be made, but recent researches have opened up 
this field and have demonstrated the marked similarity of certain of 
the northeastern Asiatic tribes to the American Indians. This fact, 
taken in connection with the geographical proximity of northeastern 
Asia and Arctic America, would seem to offer a satisfactory solution 
of the question of origin. 

* Holmes, Rerlew of the Evidence Relating to Auriferous Gravel Man In California ; 
Hrdlldka, Skeletal Remains Suggesting or Attributed to Early Man In North America ; 
HrdlKka, Early Man In South America. 
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Accepting the view that America was peopled from the Old World 

by way of Bering Strait, it follows that the culture 
Culture Relations introduced would be that of the Arctic, and, so far as 

observed, no other than primitive forms of native cul- 
ture have ever reached the shores of Bering Sea. All American cul- 
ture is classed as neolithic, but the range of achievement is extremely 
wide, and as we pass into the south it takes forms so diversified and 
extraordinary that the inquiry is frequently raised as to whether the 
Arctic gateway has been the only means of admission to ancient 
America. That the civilized nations of the Old World have never 
been in intimate relations with the tribes of the New World is ap- 
parent from the fact that so far as the material traces show pre- 
Columbian American culture was of strictly Stone Age types. The 
aborigines were without Old World beasts of burden, wheeled ve- 
hicles, and sail-rigged craft — essentials of the civilized state; they 
had no cattle, sheep, or goats — ^potent factors in the development of 
Old World sedentary life; they had little knowledge of iron or the 
smelting of ores — essentials in the development of civilization; no 
keystone arch — a principal requirement of successful building; no 
wheel or glaze in the potter's art ; no well-developed phonetic alpha- 
bet — ^the stepping stone from barbarism to civilization. Cattle, a 
civilizing agency of much importance in the Old World, could not 
have survived a long voyage, and the calendar, a device of the priest- 
craft, might not readily be transferred from shore to shore by 
occasional or chance wayfarers, but it would appear that the wheel 
as a means of transportation might readily appeal to the most primi- 
tive mind. That no extended contact with the civilized peoples of 
the Old World occurred in pre-Columbian times is strongly suggested 
by the fact that this device was unknown in America, except possibly 
as a toy. It appears in no pictographic manuscript or sculpture, the 
highest graphic achievements of the race. Chamay obtained from 
an ancient cemetery at Tenenepanco, Mexico, a number of toy 
chariots of terra cotta, presumably buried with the body of a child, 
some of which retained their wheels (fig. 7).* The possibility that 
these toys are of post-Discovery manufacture must be taken into 
account, especially since mention is made of the discovery of brass 
bells in the same cemetery with the toys. 

Have we, then, any trustworthy evidence in the whole range of pre- 
historic material culture of the introduction into America from 
transoceanic sources of elements of culture other than those which 
might have arrived with migrating peoples by way of Bering Strait? 
As the continents stand to-day, and considering primitive means of 
migration, there seems small chance of the arrival of waj^farers in 

^ Charnay, Ancient Cities of the New World, p. 174. 
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any considerable numbers on the American shores except by this 
route, and the evidence of such arrivals, even if they actually took 
place, must be far to seek and difficult of evaluation. A primitive 
boat's crew reaching the Western Continent as voluntary voyagers or 
as wayfarers brought unwillingly by the winds and currents, even if 
hospitably received by the resident population, assuming such to 
have existed, could leave no physical trace of their presence that 
would last beyond a few generations, and the culture they happened 
to represent might not find even a temporary foothold Yet germs 
of culture have sometimes 
W(»iderful potentialities, and 
a very simple device, a tech- 
nical suggestion, or a tenet 
of belief introduced by a 
foreign wayfarer (regarded 
possibly as a superior being), 
might catch the primitive 
fancy, engraft itself upon 
the native culture, and in a 
very short period influence 
the whole current of its 
development. However, in- 
stances of this kind have 
not been observed and, in- 
deed, had they occurred, *"' 
might be impossible of identification by means of archeolo^c remains 
alone. It may not be amiss in this place to inquire as to the 
kind of archeologic evidence which might be thought of as 
warranting the conclusion that transoceanic visitors had arrived 
on American shores in numbers sufiGcient to introduce culture germs 
of distinctive character. In beginning it is necessary that we 
exclude from the body of material to be considered all handiwork 
which bears the taint of post-Columbian influence. We have to 
consider, also, lest we misinterpret the meaning of 
tac^ifu™""'*"" the similarities, analogies, and identities in the cul- 
ture achievements of distinct peoples which arise 
and, from the nature of things, must arise, as a result of the like 
constitution everywhere of the human body and mind and the 
like environment the world over. It is not wise to throw these evi- 
dences overboard entirely or too rashly, for they may possess values 
of very different degrees. They may range from the merest fortuitous 
resemblances to correspondences so close, so intimate, and so complex 
that actual intercourse could be safely inferred. The nature of such 
possible evidence may be theoretically and briefly considered. 
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The student examining certain collections of primitive antiquities 
discovers that a particular form of flint knife blade occurs in 
America and also in the Old World and explains the occurrence 
by the oft-observed fact that with given states of culture, given needs, 
and given materials, men of all races reach kindred results. WTien, 
however, he observes that the blade of the knife in each case is spe- 
cialized for hafting in identical ways, he wonders how such close 
correspondence in two important characteristics could occur. Press- 
ing his investigation further he discovers on the two continents other 
knife blades of chipped flint with curved and keen points and identi- 
cal specialization to facilitate hafting and a further identical elabora- 
tion for purposes of embellishment, and he begins to inquire whether 
the people concerned in making these two groups of artifacts are not 
somewhat closely related or have not in some way come in close 
contact. His interest is intensified when he observes that the groups 
of closely identical blades occur in two transoceanic areas at points 
of nearest approach, and also not in any case at more remote locali- 
ties on the respective continents, and he is astonished to discover 
further that the two areas involved are connected by oceanic cur- 
rents and trade winds by means of which seagoing craft could make 
the ocean voyage from continent to continent with comparative ease. 
Later he finds that other objects of handicraft belonging to these 
adjacent areas have similar correspondences, and his previous im- 
pressions are decidedly strengthened. When, going more deeply into 
the investigation, he learns that analogous phenomena involving 
other classes of artifacts occur at other points, that in numerous 
localities on the shores of the one continent the culture traces have 
close similarities to those of the adjacent transoceanic areas, and 
that there are no such resemblances elsewhere, the evidence is cumu- 
lative to an overwhelming degree, and he concludes without hesita- 
tion, and concludes safely, that contact or transfers of peoples and 
transfers of cultures have taken place not only at one but at a num- 
ber of points. 

Now, this is a purely suppositional case, but it is suggestive and 

justifies further pursuit of the inquiry regarding 
ogles the significance of culture resemblances. Attention 

may be drawn to certain noteworthy analogies 
which do occur between American and foreign archeological 
remains, due caution being exercised in their application. In 
New England and farther north is found a highly specialized form 

of the stone adz known as the gouge (fig. 8), 
The stone Gouge which is abundant in the region mentioned, but 

which disappears gradually as we pass to the south 
and west, with rare outliers in the Carolinas, the Ohio Valley, and 
the Lakes region but not occurring elsewhere on the continent. It 
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does appear, however, in northern Europe (fig. 9} where the 
Atlantic is narrowest and most nearly bridged by intervening islands. 
The gouge was in the Old World a practical implement devoted to 
ordinary uses, as in the working of wood, digging, cutting, etc. In 
America it was also s thing of ordinary use. 
Within the same region in northeast Amer- 
ica, and thinning out as does the gouge 
to the south and west, is an object of rare 

and highly specialized form, 
The BKimec Btoue an axlike implement, known 

QS the banner stone (fig. 10) 
with tubular perforation for hafting and 
with extremely varied winglike blades. It 
is not found elsewhere in America. In 
northern Europe there is found a drilled 
ax (fig. II) of similar type, and it is a 
noteworthy fact that this form of artifact 
throughout the Old World, though orig- 
inally perhaps a thing of use, had wide and 
diversiJBed application as a symbol. The 
■ following very interesting and suggestive 
statement regarding the " Amazon Axe " is 
quoted from Xilsson : ^ 

Stone weapons of this kind are rather variable, and the central part la often 
mncb shorter than the figure here referred to, resembling that shown In figure 
174. The original of this sketch U from the south of Scania, and Is preserved 
In my collection, but Is not Qnlshed, there being no bole for the handle; but 
this weapon la always known by both ends being much expanded and more or 
less Bliarpened. It la exactly tike tbe axes with which the Amazons are armed, 
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Fio. 10. Ax4baped"bajuiorstono,"e 
wherever we see them represented. On a marble sarcophagus In the Museum 
of the Louvre, at Paris, bearing tbe Inscription, " ScarcoplMge trotiv4 A 
BalofUque en Macidoine," tbe warriors wield axes with one edge and a pointed 
sharp back ; but all the Amazons have such two-edged axes as the one here 
sketched. The Amazons are represented with such axes even In other places 
also: for Instance, on some antique friezes in the British Museum. In a 
treatise on "The Sword of Tll)erius" (in German, 4lo., with coloured engrav- 
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Ings), an Amazon is also represented with a similar axe. It is called " Amazon 
axe,** Xenophon mentions it in the *' Anabasis/* i\% 4; and Horace speaks of 
"Amazonia securis " in the Odes, iv, 4, 20/ 

The American homologue certainly had no other than sacfed and 
ceremonial functions. It may not be amiss, then, to suggest that pos- 
sibly in prehistoric times examples of this type of implement were 
carried by some voyager across the intervening seas and that being 
regarded by the natives as possessed of supernatural attributes these 
were adopted as '^ great medicine," spreading to many tribes and tak- 
ing a wide range of form. It does not appear an entire impossibility 
that a stone or bronze perforated ax of this type left by one of the 
Ericsson ships should have been the '*' ancestor " of these peculiar 
objects. Who will venture to say that these greatly varied, beauti- 
fully finished, and widely distributed objects may not have come 
into existence among the tribes during the 620 years separating the 
discovery of Vineland and the arrival of the English Pilgrims. 
This suggestion may not be worthy of serious consideration, since 
it is always preferable in such cases to seek origins near home. Dr. 
Gordon' may well be right in his suggestion that the banner stone 
had its origin in northern America where among both Indians and 
Eskimos the whale's tail symbol was in common use, its form corre- < 
sponding closely to that of the typical banner stone. Mr. Frank 
Gushing, a close student of such matters, is said to have advanced 
the view that this symbol originated in the South, and it is true that 
two-bitted stone axes are found in Honduras and perhaps elsewhere 
in Central America, but connection has not been traced. 

Another example more noteworthy and of trans- Atlantic, even of 
world-encircling, analogy is observed in the northern Temperate 
and Arctic regions. A highly specialized slate spear or harpoon 
head (fig. 12), long, narrow, and bayonet-like, is found along with 
prehistoric burials in New England and neighboring sections. 
Nearly identical forms occur in the St. Lawrence Valley, in Green- 
land, and along the Arctic shores at intervals as far as Alaska, and 
again in Finland, Siberia, Japan (fig. 13), and Korea (fig. 14). 
Objects closely resembling these slate points in shape and man- 
ner of manufacture are not found, or rarely found, except along the 

^ *' This form of axe occurs with ns during the Stone Age, not only of the full sise of 
stone (pi. vlil, flgs. 173, 174), but also In the shape of small ornaments of amber for 
women (pi. Tiii, fig. 175), found also in gallery-grayes in West Gothland amongst other 
ornaments of amber. But what appears to me to bo very remarkable. In an ethnolofi^lcal 
point of TieWp is that exactly the same form of axe which was worn as an amber ornament 
by the women in the North during the Stone Age was worn by Groclan women, being, 
however, in that country made of gold. In the comedy of * Rudons ' (the Shipwreck), by 
Plautus, Act iv. Scene 4, vv, 112-116, it is said that the girl Palaestra, from Athens, 
amongst the ornaments given to her as a child by her parents, had also received such an 
axe in miniature, of gold (* securlcula anceps') Inscribed with her mother's name. This 
coincidence is very difficult to account for. It appears to me to be one of those circum- 
stances which deserve the attention of the comparative ethnographer." 

'Gordon, The Double Axe and some other Symbols. 
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northern borderland on either continent. The occurrence, though note- 
worthy, may or may not have significant relation with the movements 
of races or the transfer of cultures, but the correspondences in shape, 
material, size, and method of manufacture form 
an unbroken chain of genetic, accultural, or for- 
tuitous analogies entirely encircling the globe 
where the land areas 
I are most nearly con- 
tinuous. However, it 
should be noted that 
this particular form of 
implement, if it really 
originated in the East, 





Fia.13. Oround slats apeoi- 



may have passed from Asia to America by the Boring Strait route 
along with many other primitive artifacts. 

Along the middle Atlantic shores of America certain forms of 
artifacts are found which resemble more closely the 
AniioffiM *° " corresponding fabrications of the Mediterranean re- 
gion than do those of other parts of America. The 
round-sectioned, petaloid polished celt is found in highest perfection 
in western Europe and in the West Indies and neighboring Ameri- 
can areas. It is absent or rare on the opposite shores of the Pacific. 
In the Isthmian region we find works in gold and silver and their 
alloys which display technical skill of exceptional, even remarkable, 
kind, and it is noteworthy that the method of manufacture em- 
ployed, as well as some of the forms produced, suggest strongly the 
wonderful metal-craft of the Xigerian tribes of old Benin; and, as 
possibly bearing upon this occurrence, we observe that the trade 
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winds and currents of the Atlantic are ever ready to carry voyagers 
from the African shores in the direction of the Caribbean Sea. 

It may be observed that, although we fail to reach definite conclu- 
sions as to contact or relationships, the above instances are not 
merely those of simple resemblances as is the case with the multitude 
of examples cited by Donnelly in his Atlantis, but their interest is 
enhanced by the fact that in most cases the resemblances are given 
additional support and claim to attention on account of geographical 
relationships. However, none of the examples measure up to the 
highest standard of evidence and do not, therefore, take the rank of 
proofs. 
Even more diversified and remarkable are the correspondences 

existing between the architectural and sculptural 
Mexican Analogies remains of Middle America and those of Southeast- 
em Asia. In both regions the chief structures of the 
cities are pyramids ascended by four steep stairways of stone, bor- 
dered by serpent balustrades, and surmounted by temples which em- 
ploy the offset arch and have sanctuaries, symbolic altar sculptures, 
and inscriptions. The snouted masl^ of the Maya sculptures have 
an insinuating way of suggesting the trunk of the elephant and the 
upturned jaw of the mythical serpent is equally reminiscent of the 
treatment of the cobra jaw in the Far East. Temple walls are embel- 
lished with a profusion of carved and modeled ornaments and sur- 
mounted by roof crests and cupolas of elaborate and even pagoda- 
like design. There are present also in Yucatan, as in Cambodia, as 
supports for the great stone tables, balustrades, and lintels, dwarfish 
Atlantean sculptured figures, and it is especially noteworthy that 

some of these figures on this side represent whiskered 

^oitan^a^vtoCT °^^'^' '^^^ ^^^^ significance of all this and more has 

been sought again and again without satisfactory 
result That some of these analogies should occur between works of 
the Antipodes renders the mystery more deep and might seem 
utterly to discredit the use of this class of evidences as proof 
of contact of peoples or close racial relationships. And yet is it 
an impossibility that the energetic builders of Cambodia, Java, and 
India, 2,000 years ago, should have had seagoing craft that might 
encircle the world ? ^ We are compelled to allow that culture trans- 

^ The feasibility of early south Asiatic communication with distant lands In early 
centuries of the Christian era, or even at an earlier date, is distinctly suggostod by the 

story of Chau (500 A. D.). " The ships which saU the Southern Sea 
[Barly Voyages] and south of It are like houses. When their sails are spread they 

are like great clouds in the sky. Their ruddors are several tens of 
feet long. A single ship carries several hundred men. It has stored on board a year's 
supply of grain. They feed pigs and ferment liquors. There is no account of dead or 
living, no going back to the mainland, when once they have entered the dark blue sea. 
When on board the gong sounds the day, the animnls drink gluttonly, guests and hosts by 
turn forgetting their perils. To the people on board all is hidden, uiountalns, landmarks, 
the countries of the foreigners, all are lost in space.*' — Hlrth and Rockhlll, Chau-Ju-kua, 
pp. 33-34. 
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fer by this means may be reasonably thought of as a possibility 
but hesitate to allow that it is a probability. 
"There is a great sea [the Mediterranean], and to the west of 

this sea there are countless countries, but Mu-lan-p'i 
S?ore°Ma^ pX [Mediterranean Spain] is the one country which is 

visited by the big ships . • . Putting to sea from 
T*o-pan-ti [Suez of to-day] . . . after sailing due west for full an 
hundred days, one reaches this country. A single one of these (big) 
ships of th^rs carries several thousand men, and on board they have 

stores of wine and provisions as well as weaving 

M:Sl'r!S'e:^*"' looins- If One speaks of big ships, there are none SO 

big as those of Mu-lan-p4." . . . 

•'If one travels by land (from Mu-lan-p'i) 200 days' journey, the 
days are only six hours long." ^ 

In the seventh century trade was carried on between Canton, 
China, and the Persian Gulf, a sailing distance of 6,000 miles, and 
the voyage was even continued to Japan, which would extend it to 
8,000 or more miles, and so extensive was the intercourse between 
eastern and western Asia that by the " middle of the eighth century 
the Mohammedans at Canton . • . had become so numerous that in 
758 they were able, for some reason which has not come down to us, to 
sack and bum the city and make off to sea with their loot." ^ In the 
eighth century the ships engaged in the Chinese trade with the 
southern Asiatics (Hindus, Arabs, and Malays) " were very large, so 
high out of the water that ladders several tens of feet in length had 
to be used to get aboard.' The Government of China took steps to 
encourage the trade by sea, which became extensive, and the Em- 
peror sent a mission abroad with credentials under the imperial 
seal and provisions of gold and piece goods to induce '^ the foreign 
traders of the South Sea and those who went to foreign lands beyond 
the sea to trade " to come to China.^ 

It may be objected to the suggestion here made regarding the 
possible transfer of cultural elements by means of extended ocean 
voyages by the orientals, that the date is subsequent to the period of 
greatest American development, but who shall say that the mastery 
of the sea known to have been attained in the Orient 500 A. D. had 
not been achieved long prior to that date ? 

On the Pacific side of the American Continent numerous culture 
coincidences are noted which seem to indicate that the broad Pacific 
has not proved a complete bar to the intercourse of peoples of the 
opposing continents. It is indeed quite impossible to say with 
respect to the Middle American analogies whether the advanced 
maritime peoples of southeastern Asia one or two thousand years 
ago would be more likely to have reached America by way of New 

» Hlrth and Bockhill, Chau Ju-kua, pp. 142-143. » Ibid., p. 15. « Ibid., p. 9. * Ibid., p. 19. 
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Zealand and the Easter Islands or by sailing around Africa and 
across the Atlantic* 

It has often been remarked that the faces of modeled and sculp- 
tured figures in southern Mexico have a suggestive Mongolian cast, 

and the eyes in many 
cases are decidedly 
obhque. A pottery 
head from Vera Cruz, 
shown in, figure 15, 
illustrates this char- 
acteristic. Oaxaca, on 
the Pacific side, has 
supplied many strik- 
ing examples of this 
peculiarity, and it is 
often remarked that 
the sculptured stele 
of Guatemala and 
Honduras present 
suggestions of facial 
and other analogies 
with the sculptures of 
the Far East. 
Certain very re- 
markable Chinese axes of bronze are published by do Mortillet.^ 
One of these shown in figure 16 is described in the following lan- 
guage: 

It very much resembles the polished stone axes of a type with toopie so 
commoD in Cochin China, and which have also been found In Cambodia, Id the 
Laos, In Burma, In ttie Malay Peninsula. In Malaysia, in ToDkln, and In 
Yun-nan In the south of China. . . . The round hole which Is found in the 
middle of the hiaile does not appear to have been utilized. It rather seems to 
tie a relic of a more ancient form, perhaps In stone, destitute of the rectangular 
openings Just referred to and In which the bands fastening the ax to the handle 
had to pass through a circular opening easier to pierce. Polished stone axes 
with tongue and round hole have also >>een descrl>>cd In North 
[^TOTlsn Aualo- America, particularly In the south and southeast of the 
L'ulted States. South America. Ecuiidor, I'eru, and Bolivia 
have also yielded axes thus pierced, of stone, copper, and bronze. 

Another ancient Chinese ax of the same type as the preceding but 
larger and embellished with incised fretwork is shown in figure 16, 
a, h, and two examples of American axes of analogous form are 
shown in figure 17, «, h. The most striking analogies in these cases 
are the occurrence of an ornamental figure or inscription on the stem 
>De Mortlllet, L'Age du Bronie «n Cblne, p. 408. 
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of the PeniTian and Chinese axes and of the round hole in the Etems 
or body of the North American and Chinese specimens. 




fro. M. Cbincse bronM i 



dvcoratod bladffi. 



The stone adzes and pestles of the Northwest Coast resemble the 
adzee and pestles of the PaciBe islands more closely than they do 
the corresponding tools of the eastern shores of America, and the 
peculiar flat-bodied stone 
club or mere of the Samoan 
and other islands is dis- 




. b, Azllke Implungut of 



tributed along the Pacific coast and scattered sparsely over the adja- 
cent regions to the east. With regard to relics of this general class, 
however, it is difticult to say whether or not the spread to America 
of a particular idea or form has taken place since the arrival of 
European ships in the Pacific. 
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A good example of an art transfer which lies somewhere near the 

border between the historic and the pre-European 

AMtSritll* *^°"' invasion of the Pacific and is thus under the ban of 

modernity is exemplified by an old Chilcat mask 




FM. U, ABtkuwrtUntBukalthi 



having brome Chinese coins set in the ere sockets (5g. IS). This 
specimen, which is described by laeut. BoUes, was obt&ined from the 
gntre of an old ^ medicine man who had flourished more than two 
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hundred years ago, six successors having filled this office; each one 
living to a good old age." ^ The Indians were entirely ignorant of 
the origin and significance of the coins forming the eyes of the speci- 
men. This and many other like occurrences are regarded as sugges- 
tive of indefinitely early intercourse between the New World and the 
Old World across the Pacific, but are not decisive. Passing over 
other instances which might be cited and many seemingly significant 
analogies in arts, customs, and beliefs, we find that we have com- 
pleted the circle of the continent and are approaching, as has often 
been done before in the study of these problems, the main inter- 
continental thoroughfare, the proximate shores of Siberia and 
Alaska, at Bering Strait. 

It has been sought in presenting these few of the many available 
examples of analogies between the material culture of the two 
worlds to avoid giving too much weight to simple resemblances 
such as are bound to develop between widely separated areas or dis- 
tinct environments, and to suggest those which exhibit unusually 
striking analogies or which combine close analogies with suggestive 
geographical relationships. Although none of the examples given 
are foimd to be fully satisfactory, or free from danger of challenge 
for one cause or another, as proofs of culture transfer, it is quite 
clear that the study of these analogies with a view of determining 
their exact bearing upon questions of origin is not to be ignored or 
cast aside lightly. It is only requisite that wise discrimination be 
exercised and definite conclusions be avoided until the evidence has 
been exhaustively collected and critically scrutinized. 

It appears that although derived from transoceanic sources, the 
race must be regarded as essentially an American race, the result of 
coalescence of diversified Old World strains combined and modified 
in various ways producing numberless new strains under the Ameri- 
can environment, forming, however, at the period of Columbian 
discovery a measurably homogeneous whole. Aboriginal American 
culture, based on elements transferred with migrating groups, or by 
other agencies from the Old World, has in like manner been modi- 
fied, developed, and specialized into various well Americanized 
phases or forms, the result of the particular conditions under which 
the people lived. 

^Bolles, Chinese Relics in Alaska, p. 221. 
38657**— 1{>— Bun. 60, pt i 4 



V. PROBLEMS OF INTERCONTINENTAL COMMUNI- 
CATION 

PROBLEMS of race and culture origins, discussed in some 
detail in the preceding section, are necessarily the subject 
of earnest research on the part of the archeologist, and a 
consideration of the first importance is that of the bridges and 

ferries, the probable routes by means of which the 
proach"to Amerioi -^juerican Continent could have been reached by 

migrating peoples from foreign shores. As the 
continental areas stand to-day, geographically and climatically, 
these possible approaches are, first, the North Atlantic chain 
of islands connecting northern Europe with Labrador; second, 
the mid- Atlantic currents setting steadily westward from the Afri- 
can coast to the shores of South America and the West Indies; 
third, the middle and southern Pacific currents traversing the vast 
expanse of ocean separating the Polynesian islands from South 
America; fourth, the Japan currents setting to the northeast from 
Asia and washing the shores of North America ; fifth, the Aleutian- 
Commander chain of islands connecting Kamchatka with Alaska; 
and sixth, the well-known route by Bering Strait. Other possible 
connections during remote periods and under different climatic 
conditions are across the polar regions north and south. Geological 
changes within the human period even may have obliterated other 
thoroughfares, and all of those enumerated above may have under- 
gone changes increasing or diminishing their availability as routes 
of migration. As they stand, the majority are certainly not prac- 
ticable for primitive voyagers and may never have been traversed 
by uncivilized man unless by wayfarers drifting with the winds or 
currents to transoceanic shores. 
It has been a favorite theory with a few writers that the North 

Atlantic was wholly or partly bridged by land con- 
Route ^*^*'^***^ nections in the remote past, that the Faroe Islands, 

Iceland, and Greenland were so intimately connected 
that northern Europe could have furnished at least a part of the 
American population ; but modern researches seem to discredit this 
theory, and James Geikie, one of our most learned authorities on 
continental evolution, does not hesitate to declare ^ that " not a single 

*OelWe, Fragmeota of Eartli Lore, p. 283, 
92 
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scrap of evidence " can be adduced in support of the once generally 
accepted idea of a preglacial or early glacial elevation of the northern 
Atlantic sea bed. The elevation of this region was probably assumed 
by glacialists as the best means of explaining the glacial period. 
This route may be omitted, therefore, from consideration as a prob- 
able avenue for European migrations to America at any date 
decidedly more remote than the voyages of Ericsson. Highly devel* 
oped water craft carrying fresh water and a food supply would be 
required to traverse the three formidable stretches of open sea 
between the Faroe Islands and Labrador. There are no currents 
setting in the proper direction to aid in this voyage, and, besides, 
storm-driven mariners are hardly to be counted on as colonists. 
The chance of voyagers having reached America intentionally 

from southern Europe with the aid of the trade 
Route * * '^**"'**^ winds or the mid- Atlantic currents, prior to the time 

of Columbus, is, in the absence of evidence, perhaps 
too slight to call for serious consideration, although, as mentioned in 
the preceding section, seagoing craft sailed successfully the 2,400 
miles of the Mediterranean long before the time of Colimibus. The 
shortest possible voyage between Africa and South America is 
upward of 1,500 miles in length, and tides, currents, and wind would 
afford but slight aid and that one way only. The fabled Atlantis 
has been regarded as a possible haven to the voyager between the two 
continents, but geologists say that if an Atlantis ever existed it 
certainly disappeared long before men sailed the seas. 

In the southern and middle Pacific there are thousands of miles 
of open sea separating South America from the nearest Pacific 

islands, a condition precluding the idea that very 
Route** ^*^*^^ primitive peoples could have fonnd a thoroughfare 

here. The early Polynesians were venturesome 
sailors of the Pacific and probably even reached the Easter group, 
but between this and South America are 1,200 miles of open sea, 
and geologists have discovered no evidence tending to show that this 
great gap was ever bridged or diminished. The same may be said of 
the route of the North Pacific current, which originates in the Japan 
Sea and sweeps the shores of North America from the Aleutian 
Islands to the Gulf of California. Traversing these vast wastes of 
ocean was hardly possible, even by drifting voyagers, imtil within 
comparatively recent times. Such voyages can hardly have resulted 
in colonization or in seriously affecting blood or culture in regions al- 
ready occupied. The story of Fusang, the land acci- 
story of Fusang dentally reached by early Chinese voyagers, is not of 

consequence in this connection, since the time is re- 
cent, and since it is not at all probable that the land visited and re- 
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ported by the wandering priests was America. It is well known that 
Japanese junks have been found floating in the near Pacific or 
stranded on the American shores, but this also has little bearing on 
the question of the peopling of America, since this continent was 
probably inhabited long before the Japanese junk became a sea- 
going vessel. 

We now approach the route afforded by the festoon of islands 

draped like a wreath in the Pacific between Kam- 
A leu t Ian -Com- chatka and Alaska. To-day with the boats of the 

mander Island . ..• x* ^ i. xi_ _x xi • • mi 

Route primitive natives of both coasts this is a possible 

route, but the voyage has one great interval of 300 
miles of open and generally tempestuous sea. It is not, there- 
fore, a probable route for very primitive times. Examinations 
of the ancient midden heaps and other inhabited sites of the 
Aleutian Islands give no encouragement to the idea that this 
was ever a thoroughfare for migrating populations. Dr. Ball's 
careful explorations ^ indicate that three periods of Aleutian occu- 
pancy may be distinguished, estimated to embrace in all some 3,000 
years or more. The earliest period is represented by the echinus 
eaters, a people of the lowest culture, seemingly without fire, and, 
so far as the evidence goes, without implements or utensils of any 
kind, and necessarily without boats or any other possible means of 
sailing the seas. The second occupants were fish-eating tribes, who 
may have had craft of the simplest kind, but certainly none fitted 
for long voyages. The people of the third period were more ad- 
vanced, approximating to the historic tribes in culture. The first 
and second occupants were necessarily of continental American 
origin, and the same statement is no doubt equally true of the third. 
In all the deposits not a trace was found mdicating that stranger 
wayfarers of higher culture, or of any culture, had ever passed that 
way. Had this chain of islands been a thoroughfare for migrating 
tribes this could hardly be true. Stations would have been made on 
all the larger islands and some indications of their presence would 
remain to the present day. The Commander Islands, forming the 
western links of the chain, were not inhabited when first visited by 
civilized man, and no traces thereon of occupancy of any kind have 
been as yet reported. There is thus an interval of more than 300 
miles on this hypothetical route in which no evidence has been found 
of human presence, while an expanse of a thousand miles or more 
shows no trace of migrating peoples. None of the native peoples 
of the whole North Pacific coast from Japan to California, when 
first known to the whites, would have ventured to navigate the broad 
expanse of open sea that separates the outer members of the Aleu- 

^Dall, On Succession In the Shell-heaps of the Aleutian Islands. 
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tian group from Kamchatka without stronger motives for so doing 
than can now be imagined, and there is no evidence that at any 
earlier time the people of this coast were more enterprising or skillful 
in boat making and navigation, or that stronger motives for at- 
tempting the voyage existed than during the historic period. Trade 
by such peoples over such a route is not to be thought of. Neither 
is there evidence of the bridging of Bering Sea in this latitude by 
glacial or other ice, making migration feasible. It thus seems safe 
to conclude that the so-called Aleutian-Commander Island route can 
not be reckoned on as an intercontinental route of travel for primi- 
tive peoples. 

Among the possible gateways to America, interest centers chiefly 

around that of Bering Strait. The distance from 
Route"^ ®*'*** land to land is only 40 miles, and during espe- 
cially frigid seasons ice forms a bridge so com- 
plete that crossing becomes a question only of the presence of 
migrating peoples and warm clothing and food supply for the 
journey. Here, then, supposing no important modification of 
geographical conditions, there has ever been an open thorough- 
fare from Asia to America for peoples of a culture sufficiently 
matured to enable them to withstand the rigors of Arctic climates. 
The question of complete land connection between the continents in 
Tertiary and Quaternary times, and especially during the warmer 
interglacial periods, has been much discussed, but the solution, 
whether for or against the connection, can not materially affect the 
case, since up to the present time no evidence has been found that 
man existed in this part of the world before or during the glacial 
period. 



VI. PROBLEMS OF MIGRATION 

HAVING adopted the view that America received its initial 
populations from Asia, the problems of migration present 
themselves for consideration. These problems are numerous 
and must be discussed in the main theoretically. They call for in- 
quiries into the location and extent of the cradle of the race; the 
agencies and processes of dispersal ; the period or periods of arrival 
at the gateway or gateways to the New World ; the continental rela- 
tions at and subsequent to the period of arrival or arrivals; the con- 
dition of the connecting bridges and intervening waters ; the climate ; 
and the distribution of the peoples throughout America at all periods 
down to the arrival of Europeans. Some of these problems are not 
susceptible of solution while others must always remain in a large 
measure mere matters of speculation. 

The widespread dispersal of the genus Homo over Europe in 
Pleistocene time is an acc^ted fact. Osseous traces of his presence 
are found associated with geoll^pcal formations of this period from 
the Mediterranean to the North Sea and from the Atlantic to the 
Black Sea. His remains are associated with those of extinct species 
of animals, including the mastodon and mammoth, whose distribu- 
tion was still wider, and we are asked whether it is not reasonable 
to suppose that man should have spread with these Ci'eatures during 
periods of mild climate as far north as the Arctic CireJe and why 
he should not have followed them into the New World bv the 
Bering land route, which is believed to have been more or less 
permanently open. That this could have happened and that it 
probably did happen are taken for granted by supporters of the 
hypothesis of the very early occupancy of the American Continentp, 
Howsoever plausible this view may appear, it may be claimed with 
confidence that up to the present time the Bering region, and indeed 
the far north generally, have furnished no evidence of the early- 
presence of man on the continent, and that the testimony obtained 
in more southern areas and outlined elsewhere in these pages, as i 
California, Idaho, Nevada, Brazil, and Argentina, giving man and \ 
possible predecessors a place m Tertiary and early Quaternary tir 
36 
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is too meager and unsubstantial to be accepted as conclusive where 
determinations of such great importance are involved. Notwith- 
standing these conditions, speculation regarding the possible course 
of human affairs in very early times may not be entirely profitless, 
since in all investigations in very obscure fields the discussion of 
reasonable hypotheses often assists in determining profitable lines 
of research. However, the present writer prefers to confine his 
speculations to a consideration of the possible course of distribution 
under conditions of climate and geography corresponding somewhat 
closely with those of postglacial and recent time. In support of 
the reasonableness of this procedure it may be asked why adolescent 
man more than the apes and monkeys should have taken to wander- 
ing into distant and inhospitable regions. When we consider that 
many of the larger species of quadrupeds have a widely distributed 
and reliable food supply, that nature furnishes them with ample 
protection from cold, and that they multiply rapidly, while the pre- 
cursor of man in all probability was unfitted to withstand the cold 
of Arctic climates or even temperate winters and subsisted on trop- 
ical fruits rather than on animal food, replenished his numbers 
slowly, and was not endowed with the fleetness of foot which makes 
seasonal migrations possible, there seems to be sufficient reason for 

holding that distribution to the remote, and espe- 
Noraai Habitat of ^j^jjy ^ ^j^^ frigid, areas must have been much 

slower than would be the distribution of most mam- 
mals. He would have to become acclimated or to acquire sufficient 
intelligence to enable him to master the adverse conditions of the 
colder climates, and it seems that only highly developed, reasoning, 
fire-using, implement-making, and warmly clothed man would be 
equal to the task. It seems reasonable, therefore, to hold that the 
HoTninidw probably did not begin to spread widely beyond their 
original habitat until the human status had been fully reached, nor 
far into inhospitable climes until a considerable degree of culture 
had been achieved. 

It appears that under conditions of land relations and climate 
which are thought to have prevailed well back toward the close 
of the Tertiary period, America could hardly have been colonized 
by a people not well skilled as hunters and fishers, acquainted with 
fire, and supplied with suitable clothing. To-day, deprived of fire 
and clothing, men could not survive a year north of 30° north lati- 
tude, and it does not seem probable that in earlier stages of develop- 
ment the genus could have any greater capacity for withstanding un- 
accustomed environments. It is assumed that in order to reach the 
New World from the Old, cultureless man would require a climate 
at the gateway which would compare with that of southern Cali- 
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fornia to-day, but even if it could be shown that the climatic con- 
ditions were favorable at a given period it would still remain to be 

shown that representatives of the human stock actu- 
Ne^L^ry^*""^ *^^^y reached and passed the gateway at that period, 

no matter what other species of mammals accom- 
plished the feat. The establishment of such a proposition is neces- 
sarily dependent on the discovery of traces of human remains or 
relics of art in the region in question and in formations which can 
be safely assigned to the particular time. The failure to discover 
traces of decidedly early forms of crania in America must be re- 
garded as strong evidence against Tertiary or early Quater- 
nary arrivals, and the failure to discover traces of special elementary 
forms of art also gives countenance to this view. 
The migrations of very primitive man would be directed, no doubt, 

much as are' those of the larger mammals, along lines 
Movement ^**^* ^^ lesLSt resistance, as determined by such factors as 

multiplication of numbers, food supply, pressure 
of foes, geographical and climatic conditions, and instincts ac- 
quired during long periods of experience. The migratory move- 
ments of civilized man are governed more fully by well-defined ulti- 
mate considerations of welfare. The movements of the pioneers of 

the race would not be those of simple migration from 
Migration ^*" **' a native seat. Each step would be the result of pres- 
sure of some form which by degrees would push 
groups out of their original habitat, thence from environment to en- 
vironment, each step requiring painful processes of exploitation and 
adaptation, each alike subjecting the group to danger of disaster and 
even of complete annihilation. We may fairly assume, however, 
that the perpetual struggle for existence necessarily engaged in by 
migrating hordes dealing with new and perplexing conditions would 
develop the hardihood and the higher attributes of mind which in 
time came to characterize the race, making possible the conquest of* 
the remoter parts of the world. 
Considering the conditions under which dissemination is here as- 
sumed to have taken place, it seems highly improb- 
PeopUnK of Any ^blc that man would occupy all lands while still 

Land Requires , , . . * " - ,, 

Proof Within the very primitive stages of culture progress, 

and we are bound to insist at least that early or 
even late peopling of any land should not be taken for granted, 
but that it should be established by evidence of the strongest 
kind. When we recall the difliculty with which the civilized na- 
tions of Europe, possessed of seagoing craft capable of carrying 
many hundreds of men and maldng sea voyages of thousands of 
miles, and, what is quite as essential, inspired by the passion for 
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discovery and conquestj reached far lands, it should not surprise 
us if primitive man, without boats or with craft of the simplest 
kind only and without far-reaching ambitions of any kind, left 
some of the remoter regions of the world, as, for example, America, 
for a long time undiscovered. The 10,000 miles of coast connecting 

tropical Asia with tropical America could be trav- 
jouraey*" ^^^ * crsed by men afoot in a few years of continuous 

progress, but for reasons already given we should not 
think of the movements that led to the peopling of America from the 
cradle in the Old World in the light of an ordinary journey. ( Fig. 19. ) 
The precursor of man at the period of his specialization as man 
probably occupied a limited area — possibly a single homogeneous 
environment — as do his nearest congeners, the African anthropoids, 
to-day, and variations of race doubtless took place as a result of dis- 
persal and consequent group isolation in unlike environments. We 
may fairly assume that the precursor, during the stage of develop- 
ment corresponding, say, to that of Pithecanthropus erectus^ occupied 
some area in southern or southeastern Asia not larger, perhaps, than 
that occupied by the gibbon or the orang to-day. Can we imagine, 
under climatic conditions at all resembling those of the present 
period, agencies sufficiently potent to have sent such a creature in 
haste northward a thousand miles, from tropical Java, for example, 
to the subtropical Irrawaddy, thence, later, 600 miles into the tem- 
perate Yellow River region, thence a thousand miles or more into 
the Amur Valley, and thence again 2,000 miles over the icy plateaus 
and ranges into Siberia, across the chill and barren tundra to the 
Anadyr, and finally to the Arctic Cape East? Almost equally dis- 
couraging would be the coastal route, where the tortuous outline of the 
land or the wide separation of the chains of islands would tend con- 
stantly to retard and defeat advance. A tendencv to 
v^T^^^"" wander may be assumed, but pressure of multiply- 
ing numbers would seem to be the only adequate 
agency in driving peoples from a land of warmth and plenty to 
the inhospitable regions of the north. At best a vast amount of 
time necessarily would be consumed with each of these great steps. 
In fact, the changes would be so profound in respect to climate 
and food supply that the wonder is that a tropical creature should 
over succeed in accomplishing the feat. 

It is reasonable, then, to assume that the movements would be 
made gradually, that in temperate climes the elements of culture 
would be acquired through repeated struggles with unfriendly con- 
ditions, and that great increase in population would take place 
before the farther north would be penetrated. We can not conceive 
of men under any combination of climatic and geographic condi- 
tions known to have prevailed since the closing stages of the Pliocene 
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penetrating the Arctic and passing into America without a well- 
assured food supply, without fire, without clothing, and without 
implements of the chase. Advocates of the Tertiary or early Quater- 
nary settlement of America may take exception to this view, since 
it is possible that climatic conditions were such in the later Pliocene, 
or possibly in certain interglacial epochs, that the far north was 
favorable to human occupation and that if geographical relations 
were favorable man may have spread to the ends of the earth. In 




Fig. 19. Stages of migration in the peopling of America from tropical Asia. 

reply it may be said that not only is the hypothesis of early general 

distribution under any conditions improbable in itself, but it is 

entirely without the support of evidence. 

Figure 19 will aid in conveying a notion of the problems of mi- 
gration under known post-Tertiary conditions from 
an Old World cradle to the New World by way of 
the Arctic gateway, and in suggesting the cultural 

transformations which would accompany each step of the process. 

In each successive environment from ^l to G man would come under 



BfTect of Migra- 
tion on Culture 
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the sway of new conditions, and at G there would probably remain 
but few of his activities and possibly not a single article of food 
known at ^. It is self-evident that with the progress of such a 
movement language, social institutions, government, religion, and all 
the arts of subsistence would be .subject to frequent and decided 
modifications, and, assuming their existence at earlier stages of 
progress, agriculture, pastoral life, modes of transportation, metal- 
lurgy, ceramics, building arts, textiles, and religious and aesthetic 
art one by one would drop into disuse, passing little by little out of 
tlie knowledge of the northward migrating people ; for there would 
be not only elimination of activities, but there would ensue quick 
forgettings. In one environment the preceding habitat in a few 
generations would surely be forgotten, and the knowledge of an art 
or industry based on local products and needs lost for a generation 
would be lost for good. 
Assuming a common place of origin for the HormnidcB in some 

part of the Old World, and climates and continental 
^«"^7ricL^'*'''' relations corresponding in the main to the present, 

the probabilities seem favorable to the view that 
dispersal to distant land areas would not take place until the 
populations had greatly multiplied and until considerable ad- 
vance had been made in the arts of humanity. Under known 
geographical and climatic conditions, America naturally would be 
the last of the great areas to be reached. As determined by the best 
authorities on the physical history of the Bering region, pioneer 
immigrants, according to the period of their arrival, might have 
been subject to at least three climatic periods: (1) A period of mild 
climate accompanied apparently by changes in the land relations of 
the continents at the close of the Tertiary era; (2) a long period of 
remarkable climatic and other changes, known as the Ice Age, which 
affected the northern hemisphere to an undetermined degree, and 
which at successive periods blocked the pathway to the east and 
possibly in some measure to the south, with intervening periods of 
mild climate favorable to distribution, at least on the Pacific side; 
(3) the so-called postglacial periods, which throughout have ap- 
proximated the climatic conditions and geographical relations of 
the present day. The duration of this period was not uniform over 
the entire country but long or short according to the latitude, as 
fully explained under the heading Chronology. In the northern 
United States east of the Rocky Mountains the ice sheet persisted 
down to comparatively recent times, estimated at from 7,000 to 
20,000 years ago, and would have interfered with the southern move- 
ments of population, while in the Eocky Mountain region highland 
and the Pacific slope the glacial occupation was less complete, and 
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it is possible that passage from north to south was never wholly 
interrupted. 

In the absence of definite knowledge of the period of arrival of 
the pioneers and the beginning of the American occupancy, and of 
the climatic and other conditions to which all preglacial and glacial 
movements would be subject, it seems vain to enter upon a pro- 
longed theoretical discussion of the possible processes and progress 
of settlement during these periods. If, however, man by whatsoever 
routes he may have taken eventually did reach the gateway during 
these periods, there is no known reason why, at least during the 
intervals of milder climate, he should not have entered America and 
passed southward, if not eastward, over the northern continent. 

Tribes acclimated in Siberia would readily make a home in the 
valley of the Yukon, but considerable time might elapse before they 
would overcome the intervening difficulties and reach the valley of 
the Columbia, the Mississippi, or the St. Lawrence. The journey 
along the coast from the Aleutian Peninsula to Sitka is practically 
impossible for any except peoples having seagoing craft. The cross- 
ing from the headwaters of the Yukon into the forest-covered area 
of the Northwest Coast or into the MacKenzie Basin would meet, 
aside from the possible interference of glacial ice, with untold diffi- 
culties for primitive peoples. 

It may be assumed that movements southward would be, at first, 

extremely tedious and confined to very meager bands 
piret TediouV ** ^^ Wanderers, but the progress could well be more 

rapid than the spread of tropical Asiatic peoples to 
the north, as described in the preceding section. Instead of advanc- 
ing against new and unfavorable conditions of climate, the progress 
in America would be constantly to milder climates and more plentiful 
food supply. Then, again, successive advances in culture necessarily 
occurring would give distinct advantage to wanderers in the new 
land. The spread over the Mississippi Valley to the Gulf would be 
quickly accomplished, and from the central area the east and the west 
would be occupied with comparative ease. 

The passage of peoples from North into South America would 
present no insurmountable difficulties under geographical conditions 
corresponding to the present. Unoccupied, these areas would offer 
no resistance to the advance of the pioneers, although the Isthmus 
might hinder on account of its prevalent jungles, marshes, and 
febrific dangers. 

The passage from either North or South America to the Caribbean 
Archipelago would probably present problems closely akin to those 
of the passage of Bering Strait in the present period. 
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It is not apparent that intercontinental transfer has been wholly 
blocked at any time to migrating hordes or wandering groups, 
for if not bridged by land the intervening space may have been 
bridged by ice or may have been an easy ferry after seagoing craft 
came into use. The question, then, is one not of the availability of 
the avenues of approach at one period or another but rather that of 
the actual arrival of migrating groups at the gateway and of the 
pressure necessary to push them one step farther from the place of 
their nativity after the manner suggested in earlier paragraphs. The 
arrival of the precursors of the race during glacial or preglacial 
times would depend primarily on the extension of his habitat to the 
shores of Bering Sea, and the improbability of this, as already 
pcdnted out, must be apparent to every one who gives serious con- 
sideration to the subject. 



VII. PROBLEMS OF CULTURE DEVELOPMENT AND 

MUTATION 

IN THE entire field of anthropological research there occurs no 
such opportunity for the study of primitive life and the evolu- 
tion from it of the higher forms of culture as that afforded by 
aboriginal America, pre- and post-Columbian. This is due largely 
to the facts (1) that the cultures are, in large part, living cultures, 

which have been the subject of observation more or 
Favorable Field of j^ intelligent for 400 years ; (2 ) that the cultures of 

the Columbian and post-Columbian periods represent 
practically the whole range of aboriginal advancement so far as it is 
known, from the humblest stage of savagery to the very threshold 
of civilization; (3) that the prehistoric phases of these cultures are 
continuous with the historic and present and are thus readily inter- 
preted in terms of the well known; (4) that the antiquities are 
countless and have been left in large measure undisturbed by the 
activities of succeeding occupants. Notwithstanding these favor- 
able conditions the task before the historian of the race is not an 
easy one. The very early stages of American history, being scantily 
represented by art remains, must always remain obscure, and students 
of the subject are thus free to adopt such views as may occur to them 
regarding the probable course of events during the occupation and 

conquest of the continent. It is quite natural that 
sta7u0 ^' ^°****^ there should have arisen widely divergent views on 

the subject, views which, however, will doubtless tend 
to disappear as research makes headway. The writer finds it most 
advantageous for present purposes to follow up the general scheme 
outlined in the section dealing with the culture transformations of 
migrating peoples in their passage from the hypothetical cradle in 
Asia to America. The conception is that of a people not advanced 
beyond the simplest known stages of hyperborean culture entering 
upon the heritage of a previously unclaimed continent and in course 
of time, by continued migrations and multiplication of numbers, 
occupying all habitable areas and gradually reaching the various 
stages of advancement which characterized America at the period of 
European conquest. 
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Although the story of the evolution of the American peoples and 

cultures can of course never be known in great detail, 
Anumed Begin- it is to be expected that the archeologist working in 

unison with the ethnologist, the biologist, the geolo- 
gist, and the geographer will be able to supply an approxi- 
mate outline of the course of events during the prolonged in- 
terval between the arrival of the pioneer settlers and the coming 
of Columbus. History comes to the aid of these sciences by con- 
tributing to the post-Columbian phases of the subject. Passing for 
the present over the theories (1) that the race originated in America 
and (2) that its arrival on the continent dates back to Tertiary or 
early glacial time, it is assumed that the occupation did not begin 
imtil the peoples of northeastern Asia had acquired a degree of cul- 
ture development somewhat analogous to that of the more primitive 
hunting, fishing, fire-using, igloo-building tribes of the far north in 
recent times. Arriving in limited groups, the movements would be 
hesitating and slow ; the pioneers would creep along the ocean shores, 
meander the river courses, and scale with much difficulty the moun- 
tain ranges and, avoiding the ice-clad and arid areas, 
by 'Enviro^^*^ would pass gradually into the temperate and tropical 

climes. The culture of the groups that lingered in 
the north would undergo little change, and the status of those 
who found their way into the vast forests and the featureless 
plains would continue, with local changes, practically on the 
same level from generation to generation and century to century. 
The people would necessarily continue to subsist by the precarious 
resources of unaided nature. In regions where the supply of fish 
was abundant during the year there would probably result practi- 
cally permanent settlement accompanied by limited progress in di- 
rections imposed by the environment, and in temperate and sub- 
tropical valleys complete sedentation would ensue and far-reaching 
changes would be initiated; resultant increase in numbers would 
gradually lead to the failure of the chase, and agriculture and do- 
mestication of animals, where tractable species were available, would 
follow and an artificial basis of food supply would be established. 
The hunter would lose his calling and would gradually share with 
the women the work of tilling the soil; new agencies of progress 
would come into being, new activities would arise, and specialization 
of labor would follow ; exploitation of resources would develop new 
sources of food supply and new materials for the handicrafts, and 
arts and industries would multiply ; the textile art, pottery, mining, 
metallurgy, and stone building would be added ; the graphic arts and 
pictography would lead upward toward glyphic writing; and skill 
in numbers and observation of the heavenly bodies would make 
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accurate time keeping possible, giving rise to the calendar. Inter- 
change of commodities with neighboring peoples would increase and 
extended trade, with its manifold benefits, would widen the range 
of interests; customs, habits, social organizations, and even religion 
would take on new forms; the embellishing arts and luxury would 
find encouragement ; and conmierce, war, conquest, and the command 
of labor would build up important nations, opening the way to 
civilization. From the more advanced centers of progress there 
would radiate in time by various agencies, germs of culture, slowly 
leavening the savage complex, a process still in active operation. 

On this general plan it is thought to account for the greatly di- 
versified phenomena of aboriginal culture among the historic tribes, 
as well as that brought to light by archeological research and, since 
no clear evidence is found of culture stages distinct from the well 
known, it is here assumed, adopting the European nomenclature, 
that aboriginal American culture is exclusively neolithic, and that 
such " paleolithic "-appearing forms of artifacts as occur are not 
chronologically separable. This view may be adopted and held as a 
working hypothesis imtil reliable proof to the contrary accumulates, 
if indeed such proof exists. All American culture rising above the 
level of early neolithic would thus be regarded as belonging to 
America, always allowing, however, for sporadic intrusions of germs 
of higher phases which it must be conceded are within the range of 
possibility, especially in the more recent millenniiuns. 

The agencies which conspire to shape up the culture of a people 

to its highest state, and which from lack of sustain- 
Agencies of Ad- i^g power permit retrogression and final obliteration, 

vancemeiit, Active .1*11 ii t. -i' 

and PaBsive ^ay not be fully analyzed or determined in any given 

case, but they are worthy of the close study which is 
being given them by studenta The active dynamic — ^the subjective — 
forces are to be distinguished from the contributory, passive agencies ; 
the first law of all sentient creatures is self-preservation and with the 
human race the second law is the law of betterment. The first 
provides for the perpetuation of existence, the second for the per- 
petuation of progress. These are the fundamental forces responsible 
for all human activity and all progress ; they apply alike to the indi- 
vidual, the family, the community, and all the larger social, political, 

and racial units. The contributory and passive agen- 
Agencies^"*^^^ ^^^^ ^^^ ^^® extremely varied constituents of environ- 
ment: (1) The diversified animal life, gi\4ng rise to 
the chase, which furnishes food, clothing, and shelter, and material 
for the arts and industries; (2) the vegetable life, supplying various 
alimentary needs and a vast range of materials for the arts and 
industries; (3) the mineral world, whose limitless riches make 
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possible utilization of all the vast resources of nature. The relations 
of land and sea, of fertile and desert areas, and of valleys and 
mountain ranges may also have great influence, and climate may 
decide the cultural fate of peoples, confining them to the limited 
activities of the Arctic, stimulating them to activity in the Temperate 
Zone, and encouraging indolence in torrid climes. 

The vast influence of environment as an agency in determining the 

culture of primitive peoples becomes more and more 
pSew^ou^upe*'' apparent with the advance of research. This is well 

illustrated, for example, by the highly specialized 
culture of the Pueblo tribes of the southwestern United States. 
It is here made manifest that it is not so much the capabili- 
ties and culture heritage of the particular stock of people that 
determines the form of material culture as it is their local en- 
vironment. Any primitive people finding its way into this land of 
cliffis, rock shelters, and ready-quarried building stone would soon be 
led under favorable stimulus to employ stone in building. The prox- 
imity of predatory peoples would bring about the building of strong 
pueblos in the lowlands and defensive resorts in the cliffs. The 
limitations of natural food resources would lead to the cultivation 
of the fertile spots in the isolated desert-bordered valleys. The arid 
conditions would make irrigation necessary and other special fea- 
tures of culture would perforce arise locally. The needs of trans- 
porting the produce of the fields and of the storage of water would 
lead to skill in basketry and pottery, and scarcity of large game 
yielding skins for clothing would make weaving necessary. Ac- 
commodating itself to the peculiar conditions, the social organization 
would take on localized forms. The mythology and forms of wor- 
ship which often come up from the remote past with little change 
would yield to local influences and even the origin myths would 
derive the tribes from local sources. The modifying influences of 
environment are well shown by the fact that the three or four stocks 
which arrived in the arid region from different sources have had 
their cultures almost completely remodeled and unified by the ex- 
ceptional local environment. 
The culture of the mound-building tribes of the middle eastern 

United States was not widely different in degree of 
Enrironment in advancement from that of the Pueblos, yet it was in 

Mound Builders' t • • rrn 

Culture most respects distinct m type. There were marked 

differences in agriculture, the building arts, sculp- 
ture, pottery, weaving, metallurgy, in implements and utensils, and 
in the arts of embellishment, as well as in social and religious 
customs — differences doubtless largely due to the impress of local 
conditions rather than to any extraneous or distant ancestral 

88657'— 19— Bull. 60, pt 1 5 
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cause. A remarkable theory is advanced by Shaler regarding the 
seeming degeneracy of the historic culture of this ethnic area as 
compared with the prehistoric, which serves to emphasize the potent 
influence of even single features of environment. It is averred with 
much show of plausibility that the advent of the buffalo into the 
Mississippi Valley — ^a comparatively recent occurrence — ^revolution- 
ized the culture, material and immaterial, changing it from the 
advanced, sedentary, agricultural type to that of seminomadic fol- 
lowers of the chase — a good illustration of the "call of the wild" 
which so readily affects even those who claim to be civilized. 

When in his eastward movement the buffalo came to the semi-civilized inhab- 
itants of the MisslHsippi system of valleys, he brought a great plenty of animal 
food to the people, who had long been in a measure destitute of such resources, 
for they had no domesticated animals save the dog. Not yet firmly fixed in 
tlie agricultural art, these tribes appear, after the coming of the buffalo, to 
have lapsed into the pure savagery which hunting entails. To favor the pas- 
turage of these wild herds, the Indians adopted the habit of burning the 
prairies. These fires spread to the forests on the east, killing the young trees 
which afforded the succession of wood, gradually extending the pasturage area 
of the wUd herds until the larger portions of the western plains eastward to 
central Ohio and Kentucky, probably even into the Garolinas, and southward 
to the Tennessee River, had been stripped of their original forests, making way 
for the vast throngs of these creatures which ranged the country at the time 
when we first knew it. With the rehabilitation of the hunter's habit, and with 
the nomadic conditions which this habit necessarily brings about, came more 
frequent contests between tribes and the gradual decadence of the slight civili- 
zation which the jieople had acquired.* 

The highly specialized and mature culture of the Valley of Mexico 

may be attributed, in no small measure, to the vigor 
Aztec c^tupo ^^ ^^^ diversified acquirements of a people which had 

passed through successive stages of migration and 
conquest in an exacting climate. Allowance must be made also for 
the influence of the Toltec foundation on which the Nahua people 
began their final building ; at the same time, however, aside from this 
it is clear that the influence of other features of the local environment 
has been profound. On account of its dimensions, physiography, 
climate, and natural resources the valley is the natural cradle of a 
culture and a nation. At the same time it is so related to surround- 
ing areas that its people, while retaining their own autonomy, were 
able to lay tribute upon the cultural resources of numerous less 
favorably placed neighboring peoples. 

The culture of the Maya-Quich6 of Mexico and Central America 
represents the climax of aboriginal achievement. Little is definitely 
known, however, either of the period or the place of its earlier 
manifestations, and there is thus slicrht chance of determining the 

1 Shaler. Nature and Man in America, pp. 184-185. 
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elements which entered into its composition or the forces which 
carried it forward to its exceptional position. The environments in- 
volved are so diversified and extensive that little can 
May^cXre ^'^ be said regarding the part they have taken in giving 

character to the culture beyond that which i^ made 
apparent locally by a study of the antiquities. The particular fac- 
tors which have given Chichen Itza and Palenque, for example, some 
of the most striking characteristics of their material culture may be 
readily observed. The climate of Chichen, although subtropical, is 
comparatively dry, while that of Palenque is characterized by a 
rainy season of the most typical kind. In Chichen, as a consequence, 
the roofs of the buildings are flat, while those of Palenque are sloped 
to turn the rains, and from the crest or comb which this form of 
roof implies there has arisen an ornamental feature of most remark- 
able kind. The geological formations of the plains of Yucatan fur- 
nish soft massive limestone for building, while the formations at 
Palenque are hard limestones which cleave into slablike forms. In 
Chichen the architect, employing the massive stone, reached results 
impossible in Palenque. The use of large stones in building was 
usual in Chichen and the colonnades of a single group of buildings 
include upward of 600 columns, round and square, of massive stone. 
In Palenque the architect built his columns of rough stone and faced 
them with stucco, while slabs of limestone of large superficial area 
were used in carving the many important altar panels and glyphic 
inscriptions. In Chichen the decorative relief sculptures carved in 
stone are rigid and expressionless, while those of Palenque modeled 
in stucco are remarkable for spirit and for freedom in form and line. 
Doubtless environmental differences have similarly affected the vari- 
ous minor arts of these people. 

The subjective — ^the dynamic force in culture evolution — ^the ever- 
present desire for betterment, manifests itself in two distinct ways : 
(1) By direct effort, as in the pursuit of activities designed to supply 
bodily comforts, to gain influence over environment, and to gratify 
esthetic longings; and (2) by indirect methods, as in appeals for 
assistance to the powers assumed to hold all favors at their disposal. 
Strangely enough, it is this indirect method, this appeal to the gods, 
the organized and sustained effort of the cults to promote welfare 
by this means, that has brought about, directly or indirectly, all that 
is greatest in human achievement, material and immaterial. 

There can be little question that the wonderful achievements of the 
ancient city builders of Middle America were due to religious propa- 
gandism, that the enthusiasm engendered by supposedly inspired 
leadership enlisted the energies of a comparatively primitive people 
in the erection of the vast establishments now in complete ruin. It 
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is equally apparent that the exhaustion naturally and inevitably 
resulting from the enormous waste of material resources and energy 
and the inability to sustain the burden imposed by the ruling class 
is responsible for the downfall, the utter ruin, and final abandon- 
ment of the great Maya cities. The house built on sand must fall, 
and these and other kindred results of human effort are builded on 
sands of the imagination. The more rapid the advance and the 
loftier the rise, the more certain and complete the ruin. 

It is not to be forgotten that various causes, such as change of 
climate, encroachment of enemies, earthquakes, and other agencies 
may have contributed to the lamentable result. These, however, 
were hardly in any case more than contributory agencies. 



Vm. PROBLEMS OF CHRONOLOGY 

IN a previous section devoted to the place of archeological re- 
search in human history the distinction was made between 
intentional or purposeful records and fortuitous or nonpurpose- 
ful records, it being premised that all records of whatsoever kind 

serve the purposes of or contribute to the needs of 
Purposeful Records the chronologist. Purposeful records are a product 

of somewhat advanced culture and take different 
forms as advance is made toward the requirements of the highly 
civilized state. In the beginning memory was the only means of pre- 
serving the lore of a people, but it is assumed that material things 
were in time associated purposely with the memories in such a way 
as to assist in their preservation ; then pictures took, in part, the place 
of things, and the pictures became conventionalized by long use into 
half formal and then into fully formal signs. The formal signs 
became symbols of things, persons, facts, events, and ideas, and 
finally of sounds, and then written records took up the burden of 
chronology, initiating a new era in human progress and exerting vast 

power in the world. These devices are, however, of 
Nonpurposefui Rec- comparatively recent origm and application, and the 

chronologist who would determine the place of long 
past events in the scale of time must resort to the study of the non- 
purposeful records which are scattered along the pathway of culture 
progress. 

The achievements of the American aborigines in building up a sys- 
tem of glyphic record are of much interest to the student of the 
evolution of civilization, but our knowledge of the subject is as yet 
extremely limited, notwithstanding the learned and patient re- 
searches of a number of able students, among whom are Thomas, 
Bowditch, Forstemann, Goodman, Seler, Brinton, Morley, and Toz- 
zer. In the Maya system of Central America, which is the most 
highly perfected, the symbols for days, months, years, and cycles are 
known, and dates inscribed in manuscripts and carved on monu- 
ments are in numerous cases made out with considerable facilitv. 
The earliest date yet deciphered is that engraved in glyphic char- 
acters on a small jade statuette obtained from southern Vera Cruz 
(fig. 20).* The date, as read by Morley, translated into our system, 

^Holmes, On a Nephrite Statuette from San Andres Tuztia, Vera Cms, Mexico. 
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is 100 B. C. The next recorded date found on the anall sculpture 
called the Leyden stone is 160 years latef, or GO A. D. 
The fact that 2,000 years ago the people of eastern Mexico had 
advanced so far toward the civilized state as to have 
aijphic chropoiogy perfected a system of writing warrants the conclu- 
sion that the occupancy of the continent covers a 
much longer period, the length of which, however, may never he 
determined. Already so many of the dates have been read that the 
periods of many of the greater 
cities of the olden time are known 
and the outlines of Maya history 
covering a period of 20 centuries 
are clearly made out. The correct- 
ness of these readings is confirmed 
by observed characteristics of the 
art of the several culture centers 
which indicate progressive develop- 
ment in close accord with the 
glyph ic chronology. The present 
status of the researches in this 
fascinating field may be learned by 
reference to the works especially of 
Morley ' and Spinden.* 

In the present work, however, it 
is not the purposeful records of 
the tribes which must receive par- 
ticular attention, but rather the 
fortuitous records — works of the 
hands designed for various pur- 
poses, used and left by the wayside, and more especially those asso- 
ciated with geological formations. The data to be drawn upon in 
this field is vast in extent and of various grades of 
Chr^oio'yc mta ' chronological value, ranging from the merely sug- 
gestive to the decisive and convincing. The cate- 
gory of data available to the Americanist in determining meas- 
urable periods of time as well as relative antiquity may be grouped 
as follows : 

1. HlSTORICAI, (WRrrTEN) 

Data embodied in written history which, with the exccptioi 
tales of the Norsemen and meager native glyphic records, an 
post-Columbian. 




of the 
chiefly 
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2. Traditional (Mnemonic) 

Data supplied by native tradition employed by chronologists neces- 
sarily with much caution. 

3. Biological 

(a) Data derived from the growth and decay of forests. 

(6) Data derived from the distribution of plant species by human 
agency. 

(<?) Data afforded by changes in living forms, as of shellfish, dur- 
ing the human period. 

(d) Data based on the differentiations of the human groups and 
on the modification of animal species, as the llama and alpaca, 
through domestication. 

4. Cultural 

(a) Data derived from a consideration of the bulk of work ac- 
complished by the tribes, as in irrigation works, mines, and archi- 
tectural monuments. 

(6) Data derived from a study of the culture contents of in- 
habited sites representing successive occupancies. 

(c) Data furnished by a consideration of the time required for 
the evolution of various branches of culture, as language, customs, 
arts. 

(d) Data derived from the study of migrations and the time re- 
quired in completing the settlement of the several land areas of the 
globe. 

5. Geological 

(a) Data derived from the association of traces of man, physical 
and cultural, with geological formations, a chief resource of the 
chronologist, association being (1) with the systematic formations; 
(2) with river terraces, lake beds, eolian accumulations, and cave 
deposits, the relative, and in a measure, the actual age of which can 
be determined. 

(&) Data furnished by changes in artifacts by weathering, sand- 
blast, etc. 

6. Pai^ontological 

Data supplied by association of the remains of man and his works 
with fossil remains of animal and vegetal life, the geological place 
of which has been determined. 

7. Mineralogical 

Data based on the rate of alteration which takes place in the 
material of antiquities and in osseous remains from decay, minerali- 
zation, and patination. 
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8. Geographical 

Data furnished by a study of the relations of land and water, his- 
toric and prehistoric, with respect to distribution of peoples and 
faunas. 

9. Astronomical 

Data derived from changes in the relations of the earth and 
heavenly bodies which affect humanity at determinable periods. 

The antiquity of man on the American Continent is a subject of 
deep interest to the student of the aborigines as well as to the his- 
torian of the human species as a whole, and the various problems 
which arise with respect to chronology are claiming an ever-grow- 
ing amount of scientific attention. The problems may be briefly 
suggested in this place, and the evidence so far presented for their 
solution may be reviewed. 
During the first centuries of European occupancy of the continent 

belief in the derivation of the native tribes from 
ll'^Zol^^^^^'^ Old World peoples in comparatively recent times 

was very general, and, indeed, the fallacy has not yet 
been entirely eradicated, as pointed out in a previous section. 
This view was based on the apparently solid foundation of 
the Usher chronology, and many works have been written in the 
attempt to determine the particular peoples from which the Ameri- 
can tribes sprang. The results of researches into the archeology of 

the Old World during the past century, however, 
Old and New have Served to clear away the strict biblical inter- 
ogies Distinct prctatlon of events and establish the fact of the great 

antiquity of man in the world, and to develop a 
clear conception of the course of events from the close of the Tertiary 
epoch. Later on investigations in America were taken up, and 
evidence was found and readily accepted, which seemed to warrant 
the conclusion that the course of primitive history had been about 
the same on both continents; but a critical examination of the testi- 
mony has shown that this is probably not the case, and the necessity 
of treating the evidence furnished by the two continents quite 
separately is made apparent. 

The aborigines are usually spoken of as a distinct race, but are 

more properly regarded as a subrace — an ancient 
Chlraitew ' ^"^ offshoot of the yellow-brown race of Asia. Notwith- 
standing this, it is observed that the racial characters 
of the Americans are measurably distinctive and homogeneous, 
differing more or less from those of the better-known typical 
Asiatics, and some students have reached the conclusion that a 
long period was required to bring about these results. Again, those 
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who begin with the assumption that the arrivals in America were of 
a single or homogeneous stock marvel at the diversity in physical 
characters exhibited by the tribes, and inquire whether a long period 
was not required to produce the differentiations ; but until the char- 
acter of the incoming peoples with respect to homogeneity is deter- 
mined, it is practically unavailing to attempt an estimate of the 
chronologic significande of present similarities and differences. 
Although the immigrants may have reached America through a 
single portal they were not necessarily a homogeneous people 
racially. To-day the great region from which they are believed to 
have been derived contains tribes exhibiting marked physical differ- 
ences, diversity being the rule among primitive tribes there as else- 
where. Arrivals along the Bering shores, whether during glacial, 
interglacial, or postglacial time, probably included numerous tribes, 
or even linguistic stocks, presenting degrees of physical difference 
corresponding to those observed to-day among the tribes of Siberia 
and Mongolia, or even those of central Asia. Considering these 
possibilities and the extent of the American Continent over which 
the immigrants wandered, the similarities of group characters are 
perhaps , quite as much to be remarked upon as the differences, and 
are at present equally valueless as indexes of chronology. 

It does not appear that a study of the physical characters of the 
present tribes can serve any important purpose in considering prob- 
lems of American chronology, and the evidence so far supplied by 
the fossil remains is without crucial value in this direction, as shown 
elsewhere. The various human remains of apparently low type and 
assumed antiquity brought to light have been, on rigid examination, 
eliminated, one by one, so far as their physical characters are con- 
cerned, from the field of chronologic evidence. 

The cultural conditions of aboriginal America have been studied 

diligently with the view of obtaining further light 
Direreity of Lan- qjj questions of age. The great diversity of cultures 
ogy and especially the wonderful differentiations in 

language are brought forward as possible proofs of 
great antiquity. Usually the discussion begins with the assumption 
that the American pioneers were one people and from one region, 
speaking the same or allied languages, and that the differentiations 
took place entirely within the New World. Referring again to those 
parts of the Old World from which the American race is assumed 
to have been derived, we find peoples speaking not a single language 
but languages as diversified as those of corresponding areas in Amer- 
ica to-day, and realize that the intercontinental migrations prob- 
ably involved peoples speaking radically different tongues. It would 
thus appear that differentiations of language can not be regarded as 
of great value in solving the problems of antiquity. The theory of 
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multiple genesis of the languages introduced into America and of 
continued divergence is illustrated in figure 21. The same sugges- 
tion applies to other branches of culture and to race. 

Considering all features of the research it seems probable that the 
immigrants to America were comparatively uniform in physical 
characters and in mental capacity, while the dialects were greatly 
diversified. Further and greatly accelerated differentiation must 
have resulted from the new and constantly changing conditions of 




Fia. 21. Map suggesting multiple orlgiiis in Asia and differentiations in America. 

environment to which the migrating peoples were necessarily sub- 
jected in passing from Arctic America toward the Equator, and 
thence again toward the Antarctic. Differentiating agencies corre- 
sponding to those affecting language must have affected religion, 
folklore, games of divination and chance, social customs, etc., of the 
migrating tribes, reducing to a minimimi the importance of these 
branches of culture as aids in the study of chronology. 

The diversified phenomena of material culture have been the sub- 
ject of extended studies by chronologists. The evo- 
lution of the arts and industries of primitive peoples 
was naturally a process involving much time, but 
assuming that culture development in America began with an ad- 
vanced hunter-fisher stage, progress toward the higher stages, ob- 
served by the European colonists, may have been comparatively 
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rapid. Traces of geologically ancient man have not been found in 
America as in Europe, and investigations are proceeding with pain- 
ful slowness and much halting along the various lines of research, 
and false leads have been followed in many cases, prolonging the 
investigations and impeding progress. Students have sought in* 
many ways to establisli a chronology of the occupation of the conti- 
nent by man. The magnitude of the work accomplished in the 
building of mounds and other earthworks in the Mississippi Valley 
has been dwelt upon at length, and the time required for the growth 
and decay upon tliese works of a succession of forests has been com- 
puted. The vast accumulations of midden deposits in both North 
and South America and the fact that the beds composing them seem 
in cases to indicate a succession of occupancies by tribes beginning 
in savagery and ending in well-advanced barbarism have been con- 
sidered by chronologists. Striking physiographic mutations, as 
changes of level in coast lines and alterations in river courses since 
man took possession, have been taken into account. Modifications of 
particular species of moUusks between the time of their first use on 
the shell-heap sites and the present time, and the development in one 
or more cases of new varieties, suggest hoary antiquity, but the 
highest estimate of elapsed times based on these evidences does not 
exceed a few thousand years. After carefully weighing the evidence 
collected by him in Alaska, Dall reached the conclusion that the 
earliest midden deposits on the Aleutian Islands are probably as 
much as S,000 years old.^ It is possible that, considering the char- 
acter of the evidences, other students utilizing the same observations 
might have reached results differing from those of DalL 

We view with wonder the massive ruins left by the more cultured 
peoples of Middle and South America and speculate on the time 
required for the evolution of stone-built cities, as Tiahuanaco or 
Cuzco, Chichen or Copan, from villages of primitive type. Refer- 
ring, however, to Old World civilizations, we discover that many 
of the grandest culture developments matured quickly and were 
short-lived, being the product of some spasm of religious enthusiasm 
or some abnormal development of national power and enterprise. 
In India, for example, some of the most wonderful architectural 
creations of all time were built and abandoned within a few cen- 
turies. It is a well-ascertained fact that while the great architec- 
tural monuments of Java, Cambodia, and India were rising in their 
grandeur in the early centuries of the Christian era, the stone-built 
structures of America were also springing up in the forests of 
Yucatan and Central America. Centuries rather than millenniums 
have witnessed the accomplishment of the greatest material achieve- 

^Dall, On Succession In the Shell-heaiM of the Aleutian Islands. 
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ments of humanity. Shall we then be able to predicate great an- 
tiquity for the occupation of the American Continent on the testi- 
mony furnished by the achievements of human labor or even on the 
length of time required for the evolution of the American cultures 
from the neolithic elements assumed to have been introduced from 
Asia? 

As thus presented, the testimony of racial and cultural phenomena 

dissociated from geological criteria does not serve 
Geological chro- ^^ indicate clearly an antiquity for the aboriginal 

occupancy beyond a few thousand years. Through 
association with geological formations, the age of which can be 
determined with some degree of accuracy, both cultural and 
somatic remains combine to extend our vision with reasonable clear- 
ness well back toward the close of the last glacial occupation of 
middle North America, a period whose duration is estimated by some 
students at from eight to twenty thousand years. Some students 
of the subject are satisfied that authentic evidence of man^s presence 
during the glacial period has been obtained, others find sufficient 
reasons for believing in man's existence in both North and South 
America far back in Tertiary times, while a single bold advocate of 
autochthonic antiquity has promulgated the view that man origi- 
nated in the western world rather than in the eastern and proceeds 
to identify his forbears among the American lower orders. 

The geological evidence of antiquity, derived from the association 
of somatic and cultural remains with, geological formations, that 
is to say, such formations, beds, layers, or strata as are due to 
natural as distinguished from artificial deposition, is extensive, and 
a full and exhaustive discussion of the subject necessarily involves 
the consideration of a vast body of testimony which, however, can 
not be more than briefly summarized in this place. The evidence will 
be presented, therefore, in outline merely, and the literature of origin 
nal research will be cited somewhat fully for the benefit of those 
who may wish to pursue the subject further. 

The various discoveries reported may be taken up somewhat in 
chronologic order, beginning with the earliest assigned date. First 

consideration thus falls to the testimony furnished 
South American jjy gtudcuts of South American chronology, especially 

Testimony •^ , , . ^•^ f r j 

Ameghino and his associates, who have accumulated 
a large body of data purporting to indicate the presence of man in 
the pampas region of South America in remote times, the earliest 
traces brought forward being accumulations of cinders associated 
with strata assigned to the Eocene age and assumed to be due to 
human agency. The several periods intervening between the early 
Tertiary and historic times have been bridged by Ameghino by 
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various discoveries of osseous remains and artifacts and by hypo- 
thetical links, and the formidable body of data collected and pub- 
lished has carried conviction in numerous European and American 
centers of research. In 1909 the writer had the opportunity of exam- 
ining the various traces — cinders, fossil bones, and stone artifacts — 
in the Museo Nacional at Buenos Aires, and portions of the material 
were studied in greater detail in Santiago, Chile, where the evidence 
was presented by Ameghino before the section of Natural Sciences 
of the First Pan American Scientific Congress. The various phases * 
of the subject presented so many features of scientific interest and 
importance that arrangements were made later to have Dr. AleS 
Hrdlicka, physical anUiropologist, of the United States National 
Museum, and Dr. Bailey Willis, geologist, of the United States 
Geological Survey, visit Argentina with the view of becoming more 
intimately acquainted with the character of the field observations 
and the various relics of antiquity preserved in the Argentina mu- 
seums. The results of this investigation, which included a most 
exhaustive study of the large body of literature relating to the sub- 
ject, are summarized by Dr. Hrdlicka in the following paragraphs : 

A jconscientlous, unbiased study of aU the available facts has shown that the 
whole structure erected in support of the theory of geologically ancient man 
on that continent rests on very imperfect and incorrectly interpreted data 
and in many instances on false premises, and as a consequence of these weak- 
nesses must completely collapse when subjected to searching criticism. 

The main defects of the testimony thought to establish the presence of 
various representatives of early man and his precui'sors In South America 
are: (1) Imperfect geologic determinations, especially with regard to the 
immediate conditions under which the finds were made; (2) Imperfect con- 
sideration of the circumstances relating to the human remains, particularly 
as to possibilities of their artificial or accidental introduction mto older ter- 
ranes and as to the value of their association from the standpoint of zoopaleon- 
tology; (3) the attributing of undue weight to the organic and inorganic 
alterations exhibited by the human bones; and (4) morphologic considerati6n 
of the human bones by those who were not expert anthropologists, who at times 
were misled in the important matter of placing and orienting the specimens 
and who accepted mere individual variations or features due to artificial de- 
formation as normal and specifically distinctive characters. 

As to the antiquity of the various archeologlc remains from Argentina attrib- 
uted to early man, all those to which particular importance has been attached 
have been found without tenable claim to great age, while others, mostly single 
objects, without exception fall into the category of the doubtful. 

As to the many broken, striated, grooved, and perforated animal bones, the 
writers have not been convinced that these are in any case necessarily the work 
of geologically ancient man. In those instances in w^hlch the originals were 
examined, the markings observed were either clearly recognized as due to 
gnawing rodents or to other nonhuman agencies or as of doubtful origin. 

The conclusions of the writers with regard to the evidence thus far fur- 
nished are that it fails to establish the claim that in South America there have 
been brought forth thus far tangible traces of either geologically ancient man 
himself or of any precursors of the human race. 
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This should not be taken as a categorical denial of the existence of early 
man in South America, however Improbable such a presence may now appear ; 
but the position is maintained, and should be maintained, it seems, by all 
students, that the final acceptance of the evidence on this subject can not be 
Justified until there shall have accumulated a mass of strictly scientific obser- 
vations requisite in kind and volume to establish a proposition of so great 
importance.^ 

The extensive literature of the subject is cited in full detail by 
Dr. Hrdlicka in his report. The results of the present writer's ex- 
amination of the large collections of stone artifacts brought back 
by Dr. Hrdlicka, which are embodied in the same volume, serve to 
show that the determinations of Ameghino, drawn from the study 
of corresponding material in his own collections, are properly sub- 
ject to critical revision. There appears to be no very cogent reason 
for assigning any of the cultural traces to sources other than tribes 
occupying the region in comparatively recent timea 

Apart from the evidence obtained by Lund in Brazil and by the 
authorities above referred to in Argentina, considered with such 
acumen by Dr. Hrdlicka, South America has furnished no geological 
data deserving of extended mention. 

The very serious risk of hasty conclusions, not only by amateurs 

but on the part of scientific observers, respecting 
ciuMoiLr"'^^'^" fi^ds of human remains in association with geologi- 

cal formations is well illustrated by a recent in- 
stance furnished by the second Peruvian expedition of Prof. 
Hiram Bingham. The osseous remains of a human being were 
found by the first expedition in the vicinity of Cuzco in what were 
believed to be deposits of Pleistocene age, and after careful exami- 
nation by the geologist of the expedition, the following announce- 
ment was made of the discovery of a fossil man of an antiquity which 
would have given countenance to the questionable discoveries of 
Ameghino in Argentina : 

From a detailed study of the geology of the upper Cuzco basin with special 
reference to glacial forms, it is concluded (1) that the beds belong to the 
Pleistocene series, (2) that the bones were deposited during a period of pro- 
nounced alluviation, and (8) that since the deposition of the bones at least 75 
feet of gravel were deposited over them and later partly eroded, an erosion 
that is still in progress and to whose activity we owe the exposure. 

It should be remembered that while compelled to refer the gravel be<ls of 
this locality to the Pleistocene series, I have yet to determine their place in 
that series. When this is done the antiquity of the vertebrate remains may 
be more safely approximated than now. A provisional estimate would hardly 
be less than 10,000 years; it could not exceed the maximum glaciation of the 
last glacial period, generally estimated at 75.000 years.* 



^ Hrdlicka and others. Early Man in South America, pp. 385-386. 

' Bowman, in Bingham, Preliminary Report of the first Yale Peruvian Expedition, 
p. 25. 
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Notwithstanding the adverse attitude at once assumed by skeptics, 
had not Professor Bingham made a second visit to the spot with the 
most commendable purpose of determining before it was too late the 
exact truth regarding the observations, the literature of American 
chronology would have been burdened with a most lamentable error, 
willingly accepted and perpetuated by the writers of books at home 
and abroad. The positive determination of the geologist would have 
carried conviction to many minds. The citation of these facts is not 
intended as in any sense derogatory to the explorers concerned. On 
the contrary, Professor Bingham is deserving of the highest com- 
mendation for his prompt action in renewing the search, thus estab- 



Fia. U. SecUoo oITaU« HduoUlashairiiV mines peoaintiiig to driver cliiuuula. Tbe psalUoa of 
tba King pesUe li shown. 

lishing the truth in place of error. It is the probability that many 
such faulty observations are embodied undetected in archeological 
literature that deserves to be emphasized. 
In North America during the middle decades of the nineteenth 
century a most imposing body of evidence relating to 
o^rnta BtI- ^j^^ Tertiary origin of man was collected by the State 
Geological Survey of California in the auriferous 
gravel region.' Miners working the vast deposits of gold-bearing 
gravels, assigned in part to Tertiary times, reported the disco^'ery 
of various artifacts in the diggings, not only in the deep gravels but 
entombed in these gravels beneath heavy sheets of lava of Tertiary 
age (fig. 22). This evidence has been the subject of most careful 
reexamination and revision, and, although it is imposing in bulk and 
was accepted as convincing by Profe.sHor "Whitney, director of the 
survey, the conclusions drav^n are questioned by those who realize the 
extreme danger of too ready acceptance of observations of geological 
phenomena by inexperienced observers, persons not prepared to 
understand the possible intrusion of recent artifacts from the surface 
into the deep diggings or to consider other possible risks of error. 
After visiting the principal sites of the alleged discoveries, the 
writer prepared an exhaustive review of the evidence.' A brief 
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summary of the arguments lor and against the great antiquity of 
man in the gold belt, extracted from that review, is presented here 
for convenience of reference. The principal considerations arrayed 
in support of geological antiquity are as follows : 

(1) During the three or four decades succeeding the discovery of 
gold in California the miners of the auriferous belt reported many 
finds of implements and human remains from the mines. The forma- 
tions most prominently involved are of Neocene age; that is to say, 
the middle and later portions of the Tertiary. 

(2) Most of the objects came from 
surface mines, but some were seemingly 
den\ed from tunnels entering horizon- 
tally or obliquely and to great depths 
and distances beneath mountain summits 
capped with Tertiary lavas, a condition 
leadmg to a belief in their great age. 

(3) The finds were very numerous 
and were reported by many persons, at 
\arious times, and from sites distributed 
o^er a vast area of country. They were 
made, with one exception, by inexpert 
observers — by miners in pursuit of their 
ordmary calling — but the statements 
made by the finders are reasonably lucid 
and show no Indications of intentional 
exaggeration or attempted deception, 

(4) The stories as recorded are uni- 
form and consistent in character, and 

tlie objects preserved are, it is claimed, of a few simple types, such 
as might be expected of a very ancient and primitive people. The 
evidence, coming fiom seemingly unrelated sources, is described as 
remarkable for its coherency, 

(5) The reported finding of an implement apparently in place in 
the late Tertiary strata of Table Mountain by Clarence King, geolo- 
gist and director of the Survey of the Fortieth Parallel, is especially 
important and gives coimtenance to the reports of inexpert observers 
{fig. 23). It is the most important observation yet made by a geolo- 
gist bearing upon the problem of man^s antiquity in jVmerica, Un- 
fortunately Mr. King failed to publish the discovery, which was 
made known many years later by Dr. G. F. Becker.' 

Anollier unpubllslied discovery hns also been maiie In these gravels which 
will be In so far more siitlsfnctory to (tie members of tills society that the 

> Becker, Aotlqultlca trom Duder IuoIuqidu Tabic Moaotuln Id California, p, 189, 
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discoverer is well known personally to most of them and by reputation to every 
geologist. In the spring of 1S69 Mr. Clarence King visited tlie portion of the 
Table Mountain wliich lies a couple of miles southeast of Tuttletown, and 
therefore near Kawhide camp, to search for fossils In the auriferous gravels. 
At one point, close to the high bluff of basalt capping, a recent wash had 
swept away all talus and exposed the underlying compact, hard, auriferous 
gravel beds, which were beyond all question in place. In examining this ex- 
posure for fossils he observed a fractured end of what appeared to be a cylin- 
drical mass of stone. This mass he forced out of its place with considerable 
difficulty on account of the hardness of the gravel in which it was tightly 
wedged. It left behind a perfect cast of Its shape In the matrix and proved to 
be a part of a polished stone Implement, no doubt a pestle. It seems to be 
made of a fine-grained diabase. This Implement was presented to the Smith- 
sonian Institution on January 20, 1870. It Is shown In the accompanying cut 
(fig. 1), a photo-engraving from a drawing by Mr. W. H. Holmes. Mr. King 
is perfectly sure that this implement was In place, and that it formed an 
original part of the gravels in which he found It. It Is difficult to imagine 
more satisfactory evidence than this of the occurrence of implements in the 
auriferous, preglacial, sub-basaltic gravels. ... That human remains are really 
associated with an extinct fauna in these gravels seems to me thoroughly 
established.^ 

(6) The osseous remains recovered from the gravels are, in some 
cases, said to be fossilized, having lost nearly all their animal matter, 
and some are coated with firmly adhering gravels resembling those 
of the ancient deposits. These conditions give rise to the impression 
of great age. 

(7) The flora and fauna with which the human remains and relics 
appear to be associated indicate climatic conditions and food supply 
favorable to the existence of the human species. It is a noteworthy 
fact that in many cases the intimate association of the human 
remains with those of extinct animal forms is noted. 

(8) The evidence as presented by Whitney and others seems 
abimdant and convincing, and many scientific men have accepted 
it as satisfactory proof of a Tertiary man in America. It is clearly 
the strongest body of evidence yet brought together tending to con- 
nect man with any geologic formation earlier than post-glacial. 

On the other haiid, numerous considerations are urged against 
great antiquity, as follows: 

(1) It is held that the strength of testimony should be propor- 
tioned directly to the magnitude of the propositions to be supported 
and that this particular case requires proofs of a higher order than 
have as yet been presented. 

(2) The existence of a Tei-tiary man, even of the lowest grade, 
has not yet been fully established in any country, and this Cali- 
fornia evidence, therefore, stands absolutely alone. It requires a 
human race older by at least one-half than Pithecanthropus erectua 

» Bocker, op. clt., pp. 193-194, 198, 
88657**— 19— Bull. 60. pt i 6 
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of Dubois, which may be regarded only as possibly an incipient form 
of human creature. Some of the finds reported indicate a Middle 
Tertiary people well advanced in the elements of culture ; and cul- 
ture, especially in the earlier stages, is necessarily of exceedingly 
slow growth. The Pithecanthroput of California would have to be 
looked for somewhere in the early Tertiary if not in a preceding 
period. The burdens thus thrown on the auriferous gravel evidence 
are enormous. 

(3) The assumption that a Tertiary man could have survived to 
the present time in California may well be held in abeyance. The 
physical and biological changes in the region have been profound 
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and far-reaching. The western half of the continent has been twice 
or thrice remodeled since Middle Tertiary times, and every known 
species of plant and all species of the higher forms of animul life 
of that time are said to have been obliterated. Evidence bused on 
random and inexpert observations is not sufficient to establish such 
a proposition. 

(4) Could it be admitted that man did survive throughout the ages 
and continental transformations, it appears quite improbable that 
his physical characters and his culture should have remained un- 
changed. It seems equally unlikely that a modern race could have 
sprung up duplicating the man of a million years before in every 
essential particular. 

(5) Examination of the human relics reported from the gravels 
fails to give support to the claim of antiquity. The fossilization, 
so called, of the osseous remains, upon which so much stress has been 
laid, may have taken place in comparatively recent times. The 
crania recovered are practically identical in character with those 
of the present tribes of California (fig. 24). 
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(1) Th" Bknll presents no signs of haWng belonged to an inferior race. In 
Ita breailth It agrees witb the other crania from California, except those of the 
DtKgers, bnt surpasses them In the other particulars In which compariaona 
have been made. This Is especiollf obvious in the greater prominence of the 
forehead and the capacity of its chaml>er. (2) In so far as It differs in dimeii- 
siona from the other cranlu from CaUforuia, It approaches tbe Esquimaux.' 

(6) Objects of art from the auriferous gravels have been de- 
scribed as exceptionally primitive in character and in large measure 
peculiar to the gravels. When critically examined, however, they 
are found to belong to the polished-stone stage and to duplicate 
modem implements in every essential respect (figs. 25-27). They 




no.IS. Trpesolmortwi and pssUesnid to Have come trom the uuilenwsgiBvsU. W 



are such as may have fallen in from Indian camp sites or been car- 
ried into caverns by the Indians themselves The> are made from 
varieties of stone belonging to formations ranging from the oldest 
to the youngest found in the district, and ha\e been shaped by the 
ordinary processes employed by our aborigines. They evidently 
served purposes identical with the corresponding implements of our 
Indian tribes. 

(7) Kone of these objects show evidence of unusual age, and none 
bear traces of the wear and tear that would come from transporta- 
tion in Tertiary torrents, nor can any reason be given why they 
should have been included in the beds of torrential rivers. These 
striking facts relative to the condition of the human and cultural 
remains confirm and enforce the impressions of recentness deduced 
from a study of the geological and biological history of the region. 

(8) The case against antiquity is strengthened again by a study 
of the recent history of California. All, or nearly all, of the 
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phenomena relied upon to prove antiquity can readily be accounted 
for without assuming a Tertiary man. Indian tribes have occupied 
the region for many centuries. They buried their dead in pits, caves, 

rock crevices, and 
deep ravines, where 
the remains were 
readily covered by 
accumulations of 
debris and of cal- 
careous matter de- 
posited by water. 
As soon as mining 
operations began, the 
region became noted 
as a place of skulls. 

(9) Coupled with 
the above is the fact 
that no other coun- 
try in tlie world has 
Ficao. Aiadii>-Uk*uiBDsmromuiB»urife™ugi.vBi«. 0) ^teen so extensively 

and profoundly dug over as this same auriferous gravel region. The 
minei's wqj-ked out the ossuaries, and undermined the village sites, 
and it has been shown beyond cavii that large numbers of the native 
implements and utensils belonging to recent villages (figs. 28, 29) 




o 
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were introduced into tlie mines and beoime intermingled with the 
gravels while the deep placer workings were actually in progress. 
Implements and utensils may also, in cases, have been introduced into 
the deep mines by helpers in the mining work. 

(10) When these articles began to be observed by the miners, 
individuals interested in relics commenced making collections, but 
neither miners nor collectors understood the need of discrimination. 
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The fiict that the objeots cnme from the mines was to them satis- 
factory evidence that they behmged originnlly in the grnvels. 




fiG.za. Weatbered gravel wall Ola gold mine 200 iMt In height, witb 



Tillage alto above. 



(11) Again, it is possible that deception was often practiced. A 
mining camp is the natural home of practical joking, and the notion 
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. village Bite to aavod-ln gold 



ock; fi, wirl[Erousgnvel3,2S0 lost thick; C, gnot eicavatlon made In gravels 
by h^diBuUo mining: D, erumbled gravels, remit ot caving In; E, andent vUlage slle; F, portion of 
village ille destrored hj mine. The dark triangular flgurea In the talui shov 
artlCactsiHulting from itldea Into the mine. 
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that finds of human relics in the gravels t«nded to excite heated dis- 
cussion would spread quickly from camp to camp until the whole 
region would be affected. 

(12) The testimony for antiquity is greatly weakened by the facts 
(1) that the finds on which it depends were made almost wholly by 
inexpert observers, and (2) that all observations were recorded at 
second hand. Nothing short of abundant expert testi- 
mony will convince the critical mind that a Tertiary 
race of men using symmetrically shaped and beautiful 
implements, wearing necklaces of wampum and pol- 
ished beads of marble or travertine bored accurately 
with revolving drills, and having a religious system so 
highly developed that at least two forms of ceremonial 
stones well known among the Indian tribes were in 
use, could have occupied the American Continent long 
enough to develop this marked degree of culture with- 
out leaving some reuUy distinctive traces of its exist- 
ence, something different from the ordinary belongings 
of our present aborigines, 
na. so. obddian , Although, as thus summarized, the writer finds the 
posodPidsttwiDB weight of evidence rather against than for the great 
^E™"*. Nevada, antiquity of man in California, he does not believe that 
the evidence recorded by Whitney and others should be 
disregarded. Certain portions of the deep gravels appear to have 
yielded traces of human occupancy of the region during the forma- 
tion of these deposits and science can not afford to let the matter rest 
until their age is determined and the exact manner of inclusion is 
known; meantime chronologists can be on their guard against too 
hasty acceptance of conclusions not absolutely warranted by the 
evidence. 
In 1882 Professor McGee obtained an obsidian knife blade (fig. 
30) from bedded deposits of white marl of supposed 
^Stan"*™" ^^ Pleistocene age in Walker Valley, Nevada. The 
specimen was seemingly in situ at the depth of 25 
feet in the formation. 

It Is of massive obsidian, or volcaaic glass, and quite free from superficial 
incrustation or disintegration. In material, size, t^ncrn! form, mode of ctilp- 
plng. and freshness In uiipeurauue It Is uudlstiuguliiUuble from the arrow 
points In use to-day by the Piute Indians of the vicinity. It should be men- 
tioned that tills fresh nspect Is pnrntlcMI by that of the fossil Ixmos found In 
the siniie strutuui of white silt. Tliese bones tire i>erreetl,v wliite, nut lit all 
mineralized and. when found In fruKUients not readily identlSuble. umy easily 
be discriminated from long- weathered recent bones by tlieir greater porosity 
and less weight. 

The upper series of Labontao deposits within which the obsidian was found 
are classed as Pliocene (EqODS be<Is) by the vertebrate paleontologist and 
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later Pleiatocene by the physical geologist ; but this discrepancy is of no fur- 
ther sliniiftcaace ttian an Indication that the chronologies of paleontolofflat 
and g»i1»K>st do not colnclila It suffices that the later episode of cold and 
wet Id the Lahontan basin has hwn, demonstrated by King, Gilbert, and Rus- 
sell to correspond with the second Ice Invasion of the glacial epoch.* 

la a subsequent paragraph (pp. 306-307), speaking of the need of 
careful discrunination and great caution in treating of exceptional 
inclusions in unconsolidated geological formations, McGee makes 
the following most instructive and important statement; 

It is a fair presumption that any tiniisuQl obji^^t found within, or appa- 
rently within, an unconsolidated deposit Is an adventitious Inclusion; Every 
cautious field geologist 
accustomed to the 
study of nnconsoll 
dated superflclol de- 
posits qulckl} lenrns | 
to question the ter 
of apparently original | 
Inclusions he niaj 
Is true e\iiaust the 
entire range of hj 
pothesls at his com 
mand w Ithont satis- 
fying himself that the 

Inclusion Is advent!- p„ 3^ .i^,j,^,ott, Bpu^„ „^,,rt«I to havB eome from UM IWtory 
tlons ; yet he is seldom oreuly Quaternary depodu, Idaho. ()) 

satlsfled that he has 

exhausted the range of possible hypothesis as to the character of the inclusion, 
and hesitates long before accepting any unusual association as veritable. His 
case is not that of the Invertebrate paleontologist at work In the Paleozoic 
rocks, to whom a alniile fossil may carry conviction; for not only are the possi- 
bilities of adventitious Inclusion InileHnltely less in solid strata, but the mineral 
character of the fossil Is commonly Identical with that of its matrix and so 
affords Inherent evidence of the verity of the association. Nowhere, indeed, 
In the entire rani;e of the complex and sometimes obscure and elusive phe- 
nomena of geology is there more reason for withholding BdqI Judgment based 
upon unusual association than In the unconsolidated superficial deposits of 
the earth ; and it is only where there is collateral evidence that such testimony 
Is acceptable to the cautious student Now. the sediments of Lake Lahontan 
are generally, and in Walker Itlver Cofion almost whollj-, unconsolidated and 
so the probabilities are against the verity of the association. 

These c()nsiderations, although bespeaking much candor on the 
part of McGee, do not make it imperative that an observation so 
carefully mudc and i^corded should be ignored by seekers after the 
truth. Made by a geologist of high standing, it is the second most 
important observation yet recorded bearing upon 'he problems of 
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a Plelntocene DepoElta In Nevada, 



70 BUREAU OF AMERICAN ETHNOLOGY [bull. 60 

the high geological antiquity of man in America, the Table Moun- 
tain find of King taking first rank. 

Of similar import with respect to antiquity is the so-called Nampa 
image, a minute clay figurine supposed to represent a female, the 
body being quite well modeled, the head hardly more than a crude 
lump of clay, and the legs broken away, one above and the other 
below the knee (fig. 31). It is said to have been brought up by an 
artesian well sand-pump at Nampa, Idaho, in 1889, and derives its 
archeological interest from the fact that the deposits penetrated are 
geologically ancient. According to Emmons,* the formation in 
which the pump was operating is of late Tertiary or early Quater- 
nary age ; and the apparent improbability of the occurrence of a well- 
modeled human figure in deposits of such great antiquity has led to 
grave doubt as to its authenticity. It is interesting to note that the 
age of this object, supposing it to be authentic, corresponds with that 
of the incipient man whose bones were, in 1892, recovered by Duboise 
from the late Tertiary or early Quaternary formations of Java. 
Like the auriferous gravel finds of California, if taken at its face 
value the specimen establishes an antiquity for Neolithic culture in 
America so great that we hesitate to accept it without further con- 
firmation. While it may have been brought up as reported, there 
remains the possibility that it was not an original inclusion under the 
lava. It is not impossible that an object of this character could have 
descended from the surface through some crevice or water course 
penetrating the lava beds and have been carried through deposits of 
creeping quicksand aided by underground waters to the spot tapped 
by the drill. 

It should be remarked, however, that forms of art closely analogous 
to this figure are far to seek, neither the Pacific slope on the west nor 
the Pueblo region on the south furnishing modeled images of the 
human figure of like character or of equal artistic merit. The nearest 
region in which work of corresponding culture grade occurs is in 
the middle Mississippi Valley, the period being recent. In seek- 
ing to explain the possible occurrence of this specimen several 
alternatives are suggested as follows: (1) That the figure is a rare 
and exceptional work of one of the tribes occupying the locality in 
recent times; (2) that it is of modern make by some distant aborigi- 
nal people of advanced culture; (3) that it is of modem make, by 
some designing person, introduced into the sand-pump output with 
intent to deceive; (4) that it is of early Quaternary age as indicated 
by its alleged occurrence, and the work of a people already well ad- 
vanced in the Neolithic stage of culture progress. 

^ EmmoDR, In Wright, Climatic Condition of the Glacial Period : Tho Xampa Image, 
p. 432. 
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Other averred traces of geologically ancient man are few in 

number and in nearly all cases are lackinp in nu- 

Tbe LaniinE ii>n thority as chronological evidence. Perhaps the most 

important instance is that of the fossil man of 

Lansing, Kans., about which there has been much discussion, certain 

students assigning the remains to the lowan phase of the glacial 




31. SaetlonsliawlniUiigaolagicnlpasltlDiior tha Lousing skeleton. a,Tiuiilel; 6, loalloQ of And. 

epoch and others advocating the view that it is probably postglacial 
and comparatively recent. The name is given to a partially dis- 
membered hitman skeleton found in 1902 mider 20 feet of undis- 
turbed silt, 70 feet in from the facu 
of a Missouri River bluff (fig. 3"2). 
The bones lay partly imder a large 
limestone slab imbedded in a mass 
of talus at the foot of a shale and 
limestone cliff against which the silt 
had been deposited. The silt deposit 
was probably due to an upbuilding 
partly by wash, partly by winds, 
partly by creep from the adjacent 
hills, partly by sediment from the 
Missouri. It appears that this de- 
posit, while possibly geologically 
ancient is not necessarily so and may 
be comparatively recent. The bones 
themselves do not give countenance 
to the theory of great antiquity.' 
According to Hrdlii'ka" the skull in 
not perceptibly fossilized, and is practically identical in type with 
crania of the historic Indians of the general region (fig, 33). It has 

■The history of the dlBcovpi^ of (he npeclmen Is clTen by Wrleht In Proc. Boilon Boc. 
Sat. Hilt., January. 18Q0. I'Vbrunry. 1NU1. Emmons'a Btnrement reicarcIlnR (he agf of the 
(onnaHonB Involved Is Riven la tlie name connection. Its auttientlclt; ts queslloaed bj 
Powell In I'op. Sel. Uonlhtp, Jul;, 1803. See atso HandtMKili ol American Indians, art. 
Van pa Imnge. 

■The Lanaiug Skeleton, p. 834. 
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been placed for safe keeping in the U. S. National Museum by its 
owner, Mr. M. C. Long, of Kansas City, Mo. 

As the geologists who examined the site when a deep trench, cut 

under the direction of the writer, was open for in- 
Differcnt interpre- spcctiou, hold widely divergent opinions with respect 

to the age of the formation inclosing the remains, 
further investigation is necessary before the question of antiquity 
can be safely regarded as settled. The literature of the subject is 
extensive and can not be more than cited in this place. Of the 
geologists referred to, those favoring glacial antiquity are Upham,* 
Winchell, Williston,* and Erasmus Haworth, professor of geology, 
University of Kansas. Those favoring a comparatively recent date 
are Chamberlin," Holmes,* R. D. Salisbury, professor of geology. 
University of Chicago; Samuel Calvin, State geologist of Iowa; 
and Grerard Fowke, who conducted the excavations on the site. 

Professor Chamberlin concludes a lengthy and most critical review 
of the Lansing evidence and refers also to his equally noteworthy 
discussion of certain discoveries at Little Falls, Minn., as follows: 

The fUscovcry of human remains nmler 20 feet of debris near Lansing. 

Kans., has revived Interest In the antiquity of man In 
[Chamberlln'B View] America, and fortunately on more hopeful lines than here- 
tofore, since the mode of occurrence at Lansing Is more 
definitely determinate than In most previous cases of the kind, and the geologic 
elements of the problem are more declared, though, as It happens, they belong 
ta a much overlooked yet very common type. The recent studies of Brower 
and Winchell on the quartz chips at Little Falls have brought that case Into 
more definite form. 

There remain about the same differences of Interpretation as heretofore, 
but these will pass away as the specific Identification of glaclo-fiuvlal, alluvial, 
and sub-a^rlal adjustment deposits become more familiar and precise, and as 
their interpretation Is at once given greater latitude and made more strictly 
dependent on discriminative criteria. 

In the judgment of the writer, neither of the above cases affords any sub- 
stantial ground for afllrmlng the presence of man In America during the 
glacial period ; but they do afford a strong presumption that man In this coun- 
try has witnessed very notable progress In the deepening of the channels of 
the Missouri and Mississippi rivers. In time there may be found means for 
estimating the rate at which these rivers are lowering their channels, but at 
present these are wanting, and there is no trustworthy method of estimating 
In years the time consumed In the deepening which has taken place since the 
human relics were burled.* 

^ Upham, Man in the Ice Age at LanslDg, Kansas. 
> Wllliston, A Fossil Man from Kansas. 

* Chamberlin, The Geologic Relations of the Human Relics of Lansing, Kansas, p. 715. 

* Holmes, Fossil Human Remains found near Lansing, Kansas. 

* Chamberlin, Editorial, p. 798. 
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Professors Calvm and Salisbury agree with Professor Chamberlin 
in his very carefully drawn conclusiona 

A large proportion of the observations relating to the geological 

antiquity of man in America cluster about the clos- 
signiflcance of ixig Stages of the glacial period in the northern 
and "Pofltgiaciai " United States. It is to be noted that the expressions 

"glacial," "postglacial," and "close of the glacial 
period " need to be employed with discrimination. Referring to the 
American Continent as a whole, the glacial period did not close until 
the main body of the general ice sheet disappeared beyond the arctic 
shores, and the postglacial period did not begin until the ice sheet 
had thus disappeared. Referring, however, to particular localities 
or regions, the glacial period ended when the ice abandoned that 
locality or region and the postglacial began. If the close of the 
glacial period in the Ohio or Delaware valleys, for example, should 
be placed at 20,000 years ago, it might in the region of the Great 
Lakes have been 10,000 years ago, and in the Mackenzie Valley and 
Hudson Bay region 6,000 years ago, and so on. In employing the 
expression " close of the glacial period," therefore, its particular geo- 
graphical application should be made clear. 

If, as some hold, the continent was occupied at the period of the 

last great southward extension of the ice sheet, the 
prSieV *^® inhabitants naturally dwelt in the valleys along the 

southern border, and traces of their presence should 
be found there. All the peoples occupying these valleys in post- 
glacial times down to the present would likewise leave traces of their 
presence — ^traces which would owe their characteristics to the kind 
of culture, the materials available for the arts, and the particular 
kind of occupation of the site as for hunting, fishing, war, manufac- 
ture of implements and utensils, dwelling or burial. The archeolo- 
gist, no matter when the occupancy began or whether it was broken 
or continuous, must encounter the very exacting task of arranging 
chronologically the data — ^the material evidences available on each 
site and in each district — and determining their true value. Chrono- 
logical evidence is to be sought in successive, undisturbed deposits 
of glacial and postglacial ages, more especially in river and lake 
terraces and in caverns, but the record is not easily read and the 
true sequence may be determined only by expert and experienced 
observers. Various agencies have conspired to complicate and con- 
fuse the record and to render the reading difficult The unconsoli- 
dated deposits of post-Tertiary time conform to no uniform order 
of succession, as do the systematic geological formations. Torrents, 
the exact period of which can not be determined, have plowed up 
the flood-plain deposits of the rivers and intermingled them, even 
reversing the order of original occurrence. The winds have torn 
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down and built up, in most perplexing confusion, and the ever active 
forces of gravity Imve brought about extensive changes. Forests have 
been uprooted, breaking up the original order of deposition, and man 
and beast have been continuously active in disturbing the superficial 

deposits in many ways. Pitfalls await the unwary 
rerpieiine Condi- obscj-ver on every lian.I, and the interpretations of all 

finds of artifacts attributed to unconsolidated de- 
posits are to be accepted with due reservation. A Japanese teapot 
from the alluvial deposits of a Virginia valley found at a deptli of 25 
feet may not prove, in the hands of even the most inexpert and credu- 
lous, an element of danger, since its origin and period are not liable 




Sond-biuicd Indian vUlsse site, on shore ol Ohaaapaika Day. 



to misinterpretation, but a rudely shaped implement or a reject of 
manufacture of recent origin found at an equal depth may in incom- 
petent hands take its place in the literature of archeology as proof 
of greiit Quti({uity and an unknown race h)W in the culture scale. 
An Indian village site with its normal complement of relics on the 
shore of a Maryland boy, buried beneath a score of feet of wind- 
blown sand, may be readily and correctly interpreted by anyone 
having a little knowledge of such deposits and the contents of such 
sites (fig. 34). But objects of rudely shaped stone, the handiwork 
of the modern Indian, and such as occur on thousands of sites of 
random manufacture, buried at corresponding depths in like deposits 
and unaccompanied by other relics to assist in their proper interpre- 
tation, may find ready acceptance as testimony of remote time and 
elementary culture status. The normal contents of a lowland village 
site, including implements and utensils of several kinds, may be plowed 
up by toiTential wateis, redepositcd lower donn, and covered deeply 

by other transported material without danger of lead- 
te^retati'n "'"'"" ing to conf usion on the part of ex])ert observers, since 

the various relics included may tell the story of their 
neolithic origin plainly. But the rudely shaped contents of (juarrlea 
and workshops occurring in like situation and in like manner plowed 
up and redeposited may result in serious error, especially if c 
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tered by incompetent enthusiasts searching for the old and the primi- 
tive and seeking evidence in support of favorite theories. 

The pioneers in this perplexing field of investigation labored under 
numerous serious, though by them unrecognized, difficulties. They 
began with the assumption that the archeological conditions in 
America should repeat those of Europe ; they began without actual 
knowledge of the cultural limitations and of the diversified handi- 
work of the recent aborigines of the region under investigation. 
They were unacquainted with the vital distinction to be drawn 
between real implements and the very abundant partially shaped 
refuse of implement making surrounding them on every hand ; and 
because in Europe the ancient was rude, they adopted the idea that 
all in America that was rude was ancient. They were not versed in 
the geological formations and their numerous deceptive character- 
istics, and they sought in the Old World for explanations of phe- 
nomena which were much more readily explained by that which was 
near at hand. 

It was a knowledge of these and other like misconceptions and 

misinterpretations which led the writer to assume a 
tionS«'T«timo^ questioning attitude toward all the evidence, expert 

and inexpert, brought forward by the earlier students 
of the subject of antiquity in America,, and especially of the 
testimony derived from accumulations left along the southern 
fringe of the ice sheets. When, at the instigation of Major Powell, 
the writer, then engaged in the geological survey of Colorado, and 
incidentally of the ancient cliff dwellings, took up the subject and 
began inquiries regarding evidences of the antiquity of man in 
America, the curator of prehistoric archeology in the U. S. National 
Museum was collecting rudely chipped stones by means of a widely 
distributed circular letter, largely mere shop rejects, which he 
classed and distributed as " paleolithic implements " at the rate of 
thousands per year; and a large collection of rude argillite objects, 
mostly of the shop- waster class, was exhibited in the Peabody Mu- 
seum, Cambridge, labeled " Paleolithic implements." 

Such was the status of the research and such the attitude of mind 

toward traces of antiquity in the early days that the 
Early Creduuty as California evidence of Tertiary man and the reputed 
Antiquity finds of artifacts associated with bones of extinct ani- 

mals reported from several States were accepted 
without reservation, and even in recent years the astonishing an- 
nouncements of Ameghino respecting his hypothesis of the origin of 
the human race in Argentina were welcomed with open arms by the 
antiquity-hungry world. 

Fortunately, to-day conservatism in accepting crude and imper- 
fectly verified observations prevails, and scientific methods are tak- 
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ing their place in archeology as they have done in the older branches 
of research. Such of the earlier conclusions as are sound will doubt- 
less in time be so fully supported by additional evidence as to force 
general recognition, while those which are wrong will die a linger- 
ing death, proportioned in duration directly to the amount of litera- 
ture with which they have been bolstered up and to the continued 
personal support of their authors. 
In a few localities, especially in the Ohio and Delaware Valleys, 

prolonged effort has been made to obtain evidence of 
Delaware Valley a Conclusive nature with respect to antiquity. The 

work at Trenton, N. J., has been more extensive than 
at any other station and the results have been presented to the scien- 
tific world in much detail.* The river terraces at Trenton are com- 
posed largely of gravels accumulated at the period when the southern 
margin of the ice sheet was retreating to the northward in and beyond 
the Delaware Valley, some 10,000 or 20,000 years ago. At the points 
in and near Trenton where traces of man have been found, a section 
of these deposits shows generally a few feet of dark soil underlain 
by sand deposits of moderate thickness and beneath these accumula- 
tions of wind drift, while beneath again are the coarser gravels de- 
posited by the glacial and postglacial torrents. Finds of relics in 
the superficial deposits, the soil and sands, appear to have little posi- 
tive chronological value, since the age must always remain in a meas- 
ure uncertain; they may as a whole be passed over, therefore, as 
probably representing the occupation of the valley by tlie Indian 
tribes. It should be noted that the site of Trenton was, doubtless, 
a common resort of the Indians for a long period, for hunting, fish- 
ing, dwelling, and especially for the manufacture of implements from 
the argillite and other water-worn stones of the outcropping gravel 
deposits. Relics of various classes, and especially the refuse of 
manufacture, were thus scattered over the surface and buried to 
various depths in the superficial formations by sand drift and wash 
at all periods subsequent to the confinement of the river to its present 
channel. They were also subject to introduction into these deposits 
by excavations such as occur in all thickly populated districts — exca- 
vations, canals, foundations for buildings, cellars, graves, cisterns, 
wells, and the like. Objects of art assigned to the gravels proper 
and obtained by competent observers from depths not usually pene- 
trated by excavations are limited in number. A tubular fragment 
of bone regarded as part of a human femur and said to show traces 
of human handiwork was found at a depth of 21 feet beneath the 
surface. Other finds of relics, attributed to the gravels proper, have 
been adequately characterized by the present writer.^ Speaking of 

* Abbott, The Stone Age In New Jersey, p. 247. Volk, The Archaeology of the Dela- 
ware Valley. 

■Holmes, Are there Traces of Glacial Man In the Trenton Gravels? Primitive Man 
In the Delaware Valley. 
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the Trenton gravels and relics ascribed to them, Professor McGee em- 
ploys the following language: 

(1) The deposits in which they (the relics) were found are either late aqueo- 
glacial accumulations or later accumulations produced by winds or storms; 
while the depth at which most of the relics were found was so limited as to 
be within reach of surface disturbance. One of the relics, however, is of special 
significance because found at a considerable depth in apparently undisturbed 
deposits of later Glacial Age. This is a bone, apparently a human femur, 
which, although so far decomposed as to render the determination in some 
degree doubtful, appears to have been cut squarely across at one end, sharpened 
at the other end, and perforated about mid length. The whole appearance of 
the object suggests that it was artiflcally shaped for use as a handle for some 
sort of cutting implement, or for attachment to the shaft as a harpoon head 
or javelin point. The object is specially noteworthy as affording the most 
decisive bit of evidence of high human antiquity in America thus far recorded. 
(2) On the whole the question of the antiquity of man in America must be 
regarded as far from settlement So far as occurrences of human relics in 
geologic deposits of known age are concerned, the evidence of high human 
antiquity seems less decisive now than a quarter century ago, chiefly by reason 
of the more critical weighing of details with increasing knowledge.^ 

The alleged evidence of a succession of periods of occupation and 
attendant progressive stages in culture in the Delaware Valley may 
be more readily and logically accounted for by reference to the known 
occupancy of the valley by the Indian tribes. It is claimed that the 
earlier deposits of the loc&lity in places contain simpler forms of 
artifacts than do the more superficial, but this alone does not warrant 
the conclusion that the culture was decidedly lower, that distinct 
peoples were involved, or that the period was remote. A site may 
have been occupied at a comparatively early period by implement 
makers of Algonquian or other stock, who left the refuse of their 
operations upon the surface to be covered by deposits of soil and 
wind-blown sand, and later the same site may have been the resort 
of simple fishermen and hunters, and still later the dwelling place 
of well-advanced communities of the same or other people. The suc- 
cessive layers would thus show apparent advance in culture as well 
as lapse of time, yet the culture of the people as a whole may not 
have advanced in the least and the elapsed time may have been 
centuries rather than millenniums. 

The fact that argillite was used exclusively or rarely on certain 
sites in earlier times can have little significance in its bearing upon 
problems of age, culture, or people. The most convenient and 
plentiful local materials would be used first by the occupants in 
any region, and argillite is the most tractable and readily acquired 
workable stone of the region. Afterwards through exploitation of 
resources and intercourse with neighboring peoples the materials 
used would multiply and the things made would have a wider range. 
Mercer, who conducted exhaustive examinations of the quarries and 

* McGee, American Archeology, p. 50. 
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implement shops as well as of the dwelling sites of the Delaware 
Valley, has shown in the most satisfactory manner a principal source 
of the argillite, the processes employed in shaping it, and the various 
forms produced. He has shown beyond dispute that the well-identi- 
fied Indian tribes of the valley employed argillite and produced 
every known form of argillite artifact. Having described his re- 
searches in the vicinity of Trenton, this author concludes with the 
following paragraphs : 

We had learned that Lenni Lenape Indians had worked the Gaddis' Run 
quarry, probably as late as the year 1700, for the purpose of making ovate 
blanks of argillite desirable '* turtlebacks ** that would work down into the 
broad, thin forms called "cache blades," and that in the process many undc- 
hirable "turtlebacks" or wasters different In type from the characteristic 
Trenton specimens were produced, which, since they would not thin down into 
cache blades, were cast into the rubbish heap by the quarrymen. 

That the same Indians had worked the riverside trimming-shop, carried 
thither quarry "turtlebacks" for thinning, and at the same time made river- 
side " turtlebacks " resembling the average Trenton specimens in form, on the 
riverside, from surface material, and for the same purpose of thinning down. 

That the same Indians had occupied the upper layer of the village site at 
Lower Black's Eddy, worked its trimming-shop, and again scattered the site 
with riverside " turtlebacks " made on the spot 

That another tribe of Indians, or band of the same tribe, who had probably 
not worked the quarry, had at a long or short time previously occupied the 
lower layer of the village site, where they had still strewn the ground with 
riverside " turtlebacks " resembling the usual Trenton forms. . . . 

Thus to examine the main outcrop of argillite in the Delaware VaUey was 
to concentrate attention upon a siKit where successive argil lite-using inhabitants 
of the region, presumably resorting to the neighborhood for blade material, 
should have left traces of themselves had they existed. But the remains 
found were, after all, scanty. All referred to the Indian. No token of an 
antecedent race was discovered, either on the exposed native rock, upon the hills 
above, or on the beaches below. 

Nor has anything yet been found ony where else in the valley to corroborate 
the alleged antiquity of tlie chipped blades from Trenton, while, as remarked 
before, the Trenton case has been somewhat weakened by the appearance 
among the exhibited list of Drift specimens in the Peabody Museum of several 
blades of common Indian pattern and of certain " turtlebacks," which, judged 
by form, upi)ear to have been made by Indians at the Gnddls' Run quarries. 
More than ever the question of Glacial man has been narrowed down to evi- 
dence produce<l at one site, and to a question of the correctness of observation 
of Individuals.* 

There can be no question that men have dwelt in the Delaware 
Vallej' as elsewhere in America for many centuries or even thousands 
of years, possibly as far back as the closing stages of the glacial 
period in the northern United States, but the evidence thus far fur- 
nished as proof of the glacial or immediately postglacial occupancy 
is by no means conclusive. As to the question of a distinctive ele- 

" Mercer, RoBcarches upon tho Antiquity of Mnn In the- Delaware Valley and the EaRt> 
ern United States, pp. 84-85. 
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mentary culture stage corresponding to the European paleolithic, 
there appears in the light of what is now known regarding the origin 
of rudely chipped stones generally, no good reason why it should 
even have been seriously raised in the Delaware Valley, or, for that 
matter, elsewhere in America. 

In digging a well in the village of Gaines, Orleans County, N. Y., 

about 1858 David Tomlinson discovered what he be- 
The^ake Ontarto jj^^^^ to be a prehistoric hearth, and in 1886, Prof. 

G. K. Gilbert visited the locality for the purpose of 
verifying the report and determining the precise geological relations. 
The well was dug on the site of a spring which had dried up and at 
the depth of 15 to 18 feet the hearth was uncovered. 

It consisted of three bowlders about one foot in diameter, lying close together 
in the form of a triangle, and surrounded by ashes and fragments of charcoal. 
Between the stones and pointing toward the central area lay sticks from one 
to three inches in diameter ; the inner ends were charred, the outer not. Above 
the stones lay other branching sticks which were not charred. ^ 

Professor Gilbert remarks further that the statement of Mr. Tom- 
linson needs no confirmation as to credibility other than that which 
pertains to all narrations from memory of events long past. The ter- 
race on which the Tomlinson house stands, which is about 175 feet 
above the present level of Lake Ontario, was formed during the long 
period in which the lakes were held between the ice front on the north 
and the southern rim of the basin. When finally the basin was freed 
from ice, the lake outflowed via the Mohawk Valley, and the ter- 
race in question was formed. 

The local relations, taken in connection with the phenomena of the shore 
line as elsewhere observed, indicate that the hearth was made not long [geologi- 
cally speaking] after the establishment of the Mohawk outlet and during its con- 
tinuance. It belongs therefore to the period of the decline of the glacial cli- 
mate. If, with Prof. Chamberlin and others, we recognize two epochs of glacial 
climate in the district of the Great Lakes, then the date of the hearth belongs 
to the waning phase of the later and briefer epoch.* 

It is difRcult to determine just what value should be given to this 
evidence, and it need only be noted that the Gaines terrace was 
formed subsequent to the retreat of the ice from the Ontario Basin 
and necessarily far subsequent to the formation of the terraces of the 
Delaware Valley — a possible difference in time of thousands of years. 

It would appear from the generally accepted estimate of such other 
reported traces of geologically ancient man on the Atlantic slope 
that they are not of sufficient importance to require extended notice. 



* Gilbert, The Geologic History of a Prehletorlc Hearth Found In Western New York, 
p. 173. 

•Ibid., p. 174. 

38657**— 19— Bull. 60, pt i 7 
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The Ohio Valley haa furnished much material for controversy, 
and there is still apparent ground for difference of 
wwnFtad""'"" opinion regarding the chronologic value of the finda 
Among the more noteworthy specimens is a chipped 
object obtained from a gravel deposit of glacial or postglacial age 
at Newcomerstown, Ohio, by W. C. Mills, at a depth of about 15 
feet.' Mr. Mills was at the time not an experienced observer of 
geolo^cal phenomena and probably had little idea that especial 
importance miglit ever attach to the specimen, and the question is 
naturally raised as to whether he actually found it in its ori^nal 
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relation with the gravels at the depth noted. The treacherous nature 
of such formations as chronological depositories is well known, and 
ihe accompanying sketch (fig. 3u) is intended to suggest the possi- 
bility of misinterpretation on the part of Mr. Mills. The excavations 
in the gravels made by the railroad workmen had left a vertical 
face some 20 feet high, and when the place was visited later by the 
writer large masses of the upper part had broken away and de- 
scended to different levels against the base without losing their 
original horizontal position. Arrowheads and splinters of Qint which 
had fallen from the surface above were found at different levels in 
the slide gravels more or less firndy embedded, and the specimen 
obtained by Mr. Mills miiy similarly have descended without sepa- 
ration from its original bed at or near the surface to the depth of 15 
feet. No trace of human handiwork of any kind was found by the 
writer in the entire undisturbed gravel face.' It was observed, how- 
ever, that numerous chipped flints rested on the upper surface and 
in the soil as if the site had been at one time occupied for dwelling 
or arrow-making purposes by the aborigines. 
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The view that the speeimen is of glacial provenance is supposed 
to be supported by its shape and surface appearance, these featurfis 
^^rongty suggesting typical European paleoliths. It should be noted, 
however, with respect to these points that the specimen finds its 




actual counterparts in the partially shaped wasters of blade making, 
numerous practically identical forms occurring in the flint work- 
shops of the neighborhoo<l. The very close analogy with shop 
wasters is made apparent by the drawings presented in figure 36. 
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In form the specimen is not specialized in any particular except in 
so far as all rejects of blade making show one heavy and one some- 
what tapering end, and it gives no indication of having been used ; 
in these respects it is identical with the multitude of wasters in the 
blade-making shops throughout northern America. The exceptional 
surface polish often regarded as significant of antiquity is char- 
acteristic of some varieties of the material even when freshly 
chipped. Considering the above facts, it is not unreasonable that 
conclusions regarding the value of this specimen as evidence of 
antiquity and of paleolithic culture should be held in abeyance until 
something more trustworthy as to geological position and convincing 
as to characteristics of form is brought forward. 

In digging a well at Madisonville, 
Ohio, a chipped stone was found rest- 
ing on a glacial gravel surface beneath 
a deposit of red clay 8 feet thick. 
Another implement-like object was ob- 
tained from a deposit of coarse glacial 
ddbris in an excavation at Loveland, 
Ohio, at a depth of 20 feet (fig. 37).' 
The present writer visited these locali- 
ties in 1892 and examined the objects 
and sites with all possible care and in a 
subsequent publication raised such ques- 
tions as to the value of the evidence as 
presented themselves.' Mr. Frank Lev- 
erett, employed by the U. S. Geological Survey in the examination of 
the glacial formations of the Middle West, has given particular 
attention to these finds and concludes his study of the subject as 
f oUows : 

When a qaestlon so Important as tbat of the date of the appearance of man 
may depend upon the correct determl nation of the original position of a stone 
In such loose and poorly assorted gravel, It Is well to withhold judgment until 
every line of evidence has been thoroughly worked out. As the evidence nov? 
stands, It Is, In my opinion, not conclusively proven that man inhabited this 
portion of the Ohio valley during the glnclal period.' 

However, these two objects seem quite worthy of consideration as 
possible representatives of late glacial or early postglacial time to 
which the particular formations belong. Tlie authenticity of the 
finds as reported may not wtU be questioned except on the ground 
that in a region in which the surface is strewn with kindred artifacts, 




'PntDam, Oa s Collection at Paleolithic ImpJci 
pp. 642-043. 

■HolmeK, Truces o( Ulaclal Man la Ohio, p. 14T. 

■Leverstt, Snppowd Oladal Man Id Sod thwes tern Oblo, p, 1S8. 
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accidental associations with deep formations to which they do not 
pertain are liltely to occur. That they represent a paleolithic culture 
rather than the universal neolithic of America is pure assumption. 
In type they agree with the rude implements and the workshop 
rejects of the Indian tribes. 
Very interesting and important discoveries of stone implements 

were made in 1858 by Ebner E. Masterman at New 
^"i^oSlT"*'^' London, Huron County, Ohio. One of the objects 

was a grooved ax of greenstone encountered at a 
depth of 22 feet. The find has been 
made the subject of a special investiga- 
tion and report by Prof. E. W. Clay- 
pole, a geologist of high standing, who 
accepted the statements of Masterman 
as correct in every respect. 

He found the material penetrated by 
the well to be clay, becoming tougher 
downward and resembling the fine silt 
that settles from still water, and con- 
cludes that the ax was deposited there _ 
when the thin gravel bed in which it i^ » arc»»M»iiroiiinippoMd|how 

, , ° , ■ , , - , dapcails, Naw London, Ohio, 

was found was formed, as it lay directly 

upon the bowlder clay. There is a slight suggestion of uncertainty 
as to the age represented in the following words: "If there is no 
other origin or date for the fine clny and streaks of sand that overlie 
it than that which assigns them to late glacial time, then the tool 
must be set down to the same epoch and must be considered the work 
of glacial man," ' but subsequent statements by this author indicate 
full confidence in the chronologic assignment of the find. 

The specimen is shown in figure 38. It is worthy of note that 
several other specimens were obtained from the same formation as 
follows: A greenstone celt at a depth of 5 feet; a grooved ax of 
greenstone, at a depth of 7 feet; a chipped celt at a depth of 13 
feet; a shovel-shaped specimen of slate roughly chipped around the 
edge at a depth of 5 feet ; and a spearhead of red flint, at a depth of 7 
feet. Professor Claypole, speaking of the specimens, remarks that — 

The discovery of these Unplements in the Ohio valley, where an exclusively 
palieollthic rfidlnie from the close of the glnclol period had become pretty 
flrmly BBtubllalied, hns served to open the aue^tion ftgnln and give support to 
the view that the rude chlppeil Implements of so-cniled palsMllthic type are 
here, as elsewhere, mere wasters of blade making by the Indian tribes.* 
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The following statement will further represent his views: 

They are neolithic in pattern, whereas an opinion is somewhat prevalent 
that implements found in such circumstances should be of palsBolithic type; 
at least such a conclusion may fairly be drawn from much that has been 
written on the subject. But this opinion can scarcely be well founded. In 
Europe, where later glacial, interglacial, and possibly preglacial relics of man 
are more or less recognized, the first mentioned are not palseolithic. This 
character belongs strictly to those of the second and third eras. All such are 
palseolithic and betray by their pattern an ancient origin. We should antici- 
pate similar results here, and the facts above given are in accord with this 
view. These implements bear every trace of comparatively recent date, and 
they occur mixed in the clay and gravel deposits of the melting icensheet 
The evidence of their entombment proves that they belong to the closing years 
of the glacial era — ^at the least their inclusion in their present matrix is of 
that date.^ 

Professor Clajrpole adds that it is at present far from certain that 
paleolithic man ever reached this continent at all, although he allows 
that doubt rests at present on merely negative evidence. He states 
further that — 

On this side of the Atlantic the ice-sheet thus far has proved a barrier 
beyond which human footprints have not been found. Glacial man, and still 
more, interglacial man, is therefore here a shadowy, semi-mythical being of 
whose existence the anthropologist feels at best very uncertain. 

It is true that not a few cases have been brought forward in which human 
relics have been found in such association with glacial deposits as to point 
strongly to the conclusion that both were of the same age. But in all these 
cases the deposits in question belong to the very latest stages of the Glacial era 
and were the work of the retreating ice or even of the torrents that flowed 
from it after the area in which the remains were found had been left bare. 
Consequently, if every one of these cases was logically unassailable, and its 
evidence positively conclusive, the only inference would be that man was a 
denizen of North America during the final withdrawal of the Ice, that he hung 
Esquimaux-like on its borders and followed it as it withdrew to the northward. 

Of any earlier date than this, therefore, for man in North America we have 
no evidence whatever, and even this has been regarded with skepticism and its 
value denied by men of eminence in the field of archaeology. Such skepticism 
is wise and justifiable so long as it can be logically maintained. So important a 
conclusion demands support much stronger than that which would amply 
establish many less momentous propositions.* 

At Little Falls, Minn., flood-plain deposits of sand and gravel are 

found to contain many artificial objects of quartz. 
fSi^miL^""* This flood plain is believed by some to have been 

formed and finally abandoned by the Mississippi at 
about the close of the glacial period in the valleys, but the 
question of exact age is still an open one, and to just what extent 
eolian deposits enter into its composition is not readily deter- 

^Claypole, Hnman Relics in the Drift of Ohio, p. 813. 
> Ibid., pp. 302-808. 
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mined. In 1870 Miss Babbitt discovered superficial deposits of 
chipped quartzes at a certain level in the bluff face above the falls 
and without undertaking excavations reached the conclusion that 
they belonged to an outcropping stratum, which extended at the 
particular level throughout the valley.* In 1892 the writer undertook 
limited excavations on the site; finding only superficial traces of 
objects of artificial origin, he reached the conclusion that no definite 
stratum containing these objects existed ; that, although largely arti- 
ficial, they were not implements but refuse of arrow making (fig. 
39), the quartz used having been derived from outcropping veins in 
the river bank near by.* Later, more extensive excavations by 
Brower revealed the fact that the chipped objects were actually 
included in the terrace deposits at various points near the river bank.' 
The initial examinations are a noteworthy case of imperfect and 
insufficient observation of data bearing on an obscure and difficult 
problem and of the futility of drawing conclusions of the broadest 
kind from limited resources of well ascertained fact In this faulty 
work the writer had his share. It is important now that the prob- 
lems be clearly stated, that the whole range of geologic and cultural 
phenomena be fully studied, and conclusions drawn free from the 
warping influenqe of preconceived views. The problems relate (1) to 
the real character of the quartz relics as products of human handiwork ; 
(2) to the nature of their association with the flood-plain deposits; 
and (3) to the origin and age of the deposits in which the artifacts 
are embedded. 

That observations of the phenomena of the site are not yet suffi- 
ciently thorough to enable students to reach harmonious conclusions 
is apparent, and it is the part of wisdom to regard such conclusions 
as may be reached as tentative and subject to revision as the prob- 
lems are more critically considered. 

It is observed that veins of white quartz outcrop along the river 

bank above the falls and that this material was prob- 
QiuutsM ' * * ^ * ably quarried or gathered and worked up at various 

points along the margin of the terrace. It is reason- 
able to suppose that the torrents which swept from the river banks 
across the flood plain carried mainly, if not wholly, the refuse of 
manufacture — the fragments, chips, and partially shaped implements. 
The character of the finds bears out this interpretation. These 
relics correspond entirely with the rejectage of arrow making from 
quartz rock found on the sites of Indian occupation throughout the 
country. They do not appear to include any particular type of 

1 Babbitt, Vestiges of Glacial Man in Minnesota, p. 694. 
* Holmes, Vestiges of Early Man in Minnesota, p. 219. 
' Brower, Kakablkansing. 
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finished implement and as interpreted by the writer, whose expe- 
rience in this field is wide, have no good claim to be classed as imple- 
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ments and not the least claim to be referred to as paleolithic any 
more than all rudely worked stones of whatsoever people or age 
may have such a claim. 
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As indicated by the various observations, the association of the 
quartzes with the flood-plain deposits is that of irregular scattering 
such as would result from carrying and dropping by successive sand- 
and gravel-carrying floods or by freshet-borne ice. 

The period or periods represented are necessarily subsequent to 
the occupation of the river banks at the points of the quartz-bearing 
outcrop as quarry and shop sites. This time is likely to have been 
very long subsequent to the retreat of the ice from the immediate 
locality. It is hardly reasonable to suppose that it was during the 
immediate presence of the ice. The discriminations of Professor 
Chamberlin on this point in reviewing the work of Mr. Brower are 
worthy of the closest consideration by students of the subject. They 
are in part as follows: 

The descriptions of Mr. Brower are apparently careful and candid, so far as 
intention goes, but they are obviously not those of a critical geological observer. 
They neglect most of the really discriminative factors and embrace much in- 
consequential matter. Notably also they have the trait, so common to the 
untrained worker, of Incorporating interpretation unconsciously while insist- 
ing on ''ascertained facts." "The glacial river" plays a notable part In 
the description of the formations, whereas the very thing to be demonstrated 
Is the " glacial " or nonglacial character of the river at the time the formations 
in question were made. . . . 

It appears that there overspreads the plain once occupied by the Mississippi 
waters, but now above their reach, a surface layer of dirty pebbly sand of the 
typical structureless kind which usually covers abandoned flood plains of sand 
and gravel. This is about four feet thick and at places near the river con- 
tains many chips of white vein quartz of undoubted human origin. The source 
of the quartz is unquestionably the veins in the outcropping slate over which 
the falls are formed. This quartz-bearing slate does not now rise as high as 
the upper surface of the plain, and this fact has been urged by Holmes and 
Hershey as evidence that the quartz chippings were not taken from the parent 
ledge until the plain had been cut down to the requisite depth after its original 
completion. Mr. Brower, while not answering this objection by positive evi- 
dence, holds that the crest of the quartz-bearing ledge was exposed at seasons 
of low water, though covered at times of flood. It is of course probable that the 
crest of the ledge has been worn down where the river flows over it, but such 
erosive covering by the river does not fit in well with the view that this same 
portion was the source whence large quantities of vein quartz were quarried 
at the same time. It is clearly urging a bare possibility at best rather than a 
probable occurrence. 

H however, the case rested merely on the possibility of reaching the source 
of the quartz while yet the uppermost layers of the original plain were in the 
process of formation, it might be ungenerous to refuse to entertain the utmost 
possibilities of the case in favor of glacial man in America. But the facts of 
the case, taken Just as given in this paper, do not seem to the reviewer to af- 
ford even a plausible ground for assigning the quartz chips to the glacial stage 
of the river. The surface deposit in which they are found, as described and 
illustrated in the paper, not only does not bear the characteristics of a glacio- 
fluvial deposit, but bears quite clear evidence that it is not glaclo-fluvial. The 
descriptions cite the fact that the surface deposit is highest near the bank of 
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the present bottoms, after the common habit of existing degrading rivers. This 
habit is recognized and the facts are summarized in the following quotation 
(p. 73) : "At Little Falls, Minn., the eastern portion of the sandy plain on the 
east side of the Mississippi is several feet lower than the crest of the plain at 
the east end of the dam. That fact is important. After the great glacial river 
which overspread the entire plain at Little Falls had withdrawn into the nar- 
rower limits of an eroded stream bed, that river, often in freshet from the ef- 
fects of the melting ice sheet, occasionally reoverflowed the entire plain, dis- 
turbing and overturning the sandy surface, mixing into its materials every 
chipped quartz blade or spall which had been placed by the hand of man upon 
the surface adjoining the newly eroded and narrower channel. The higher 
altitudes of the plain along the Mississippi between The Notch and the dam 
were caused by successive stages of recurring overflowage, creating additional 
surface deposits upon the plain nearest to the newly formed river bank." This 
is indeed " important," as the author himself naively remarks, since it shows, as 
the author also recognizes with equal unconsciousness of its real meaning, that 
it is the characteristic action of streams of the present nonglacial regime. 
It is here recognized, with undoubted correctness, that the quartzes were buried 
"by disturbing and overturning the sandy surface" and by "additional sur- 
face deposits." The reference of this, however, to glacial waters is wholly 
without evidence and quite against the probabilities. Glacial streams as a rule 
have the aggrading habit, and are not therefore " withdrawn into the narrower 
limits of an eroded stream bed," but on the contrary, are constantly shifting 
their courses from one point to another across their whole plain. Usually they 
subdivide into a complex plexus of numerous shallow shifting branches. There 
is, therefore, no reason whatever to suppose that the present channel of the 
Mississippi at Little Falls was in existence, even in its initial stages, while 
the river remained truly a glacial stream. The fact that the rellc-bearlng de- 
posit is closely related to the present stream is evidence that it toas poatglacidl. 
The deposit that carries the relics supports the same view, for it bears the char- 
acteristics of a postglacial rather than a glacial formation. On the evidence 
submitted, therefore. In the paper the inference Is rather Imperative that the 
quartz chips were burled at some stage when postglacial rather than glacial 
conditions prevailed. . . . 

Now, It seems clear from the evidence presented In the paper that the 
quartz chips were not spread over the plain while the clean stratified gravels 
were being formed, nor while the river was meandering over the plain In Its 
transitional adjustment stage, nor In Its general degradatlonal stage, for at 
all of these stages, scour-and-fill should have Incorporated the chips In the 
stratified sands and gravels. The chips were quite clearly Introduced after the 
Mississippi had " withdrawn Into the narrower limits of an eroded stream 
bed " and while only Its fiood stages overflowed the upper plain. ... As the 
recent cutting down of the channel has been slow on account of the slate 
barrier, a very considerable period has probably elapsed since the Mississippi 
last reached the upi)er plain even In Its highest flood stages, except as these 
might be made exceptional by Ice Jams and similar obstructions. This gives 
the origin of the chips a respectable antiquity, but does not oifer any pre- 
sumption that It fell within the glacial period, or even very near Its close.* 

Considering this masterly analysis of the phenomena of post- 
glacial river action, as applied to the Little Falls site, no other view 

^Chamberlin, Review of " Kakablkanslng," by J. V. Brower, pp. 794-798. 
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seems reasonable than that while the inclosed artifacts correspond 
in age with the superficial terrace deposits, the period to which these 
pertain is quite imperfectly made out. To call them paleolithic be- 
cause of their form is but to risk serious misinterpretation, since 
they appear to be nothing more than the shop refuse of the Indian 
arrow maker. 

Cave explorations throughout America have been xmfortunately 

limited in extent, considering the vast number known 
Cave Explorations to be awaiting the pick of the archeologist and geol- 
ogist. It is to the caves that the archeologist naturally 
looks for traces of the presence of tribes of the earliest times, for 
these were the ready-made dwellings of primitive man; yet, in the 
habitable caverns throughout northern America and especially in the 
middle region of the United States, of which there are thousands, 
thus far little has been found that may not be attributed to the In- 
dian tribes of comparatively recent times. It is this remarkable fact, 
together with others of similar import, which give countenance to 
the attitude of caution assumed by the writer and others in regard 
to the so-called evidence of man of geological antiquity in America. 
Prof. N. S. Shaler, who, as State Geologist of Kentucky, had unex- 
ampled opportunities for the study of cave phenomena, makes the 
following very significant statement : 

Noting the fact that primitive man had extensively resorted to the caverns 
of the Old World and had left there extensive accumulations of bones, his 
own and those of species on which he fed, with many other evidences of his 
presence, I expected to find similar deposits in our caves and rocks. A good 
deal of fruitless work led me to the conviction that cave dwellers never 
existed in the Appalachian district in the way they did in northern Europe. 

In 18G9 I made extensive excavations at Big Bone Lick In Kentucky, partly 

with the hope of finding human remains mingled with the 
[Ohio Valley Caves] abundant bones of extinct mammalia which occur in the 

deposits of mud at that point. Here again I gathered only 
negative evidences which went to show that primitive man never hunted the 
elephant, the mastodon, the Ovlbos and other large animals which frequented 
this region about the time of the glacial period, probably when the ice lay over 
the region north of the Ohio. As this field would have been an excellent hunt- 
ing ground for early man, as It w^as for their successors, the red Indians, and 
the frontiersmen. It seemed to me strange that I could not find a single trace 
of man below the level occupied by the living bison which evidently comes to 
this district In modern days. In this superficial layer made up mainly of bison 
bones, I found a number of arrow or spear heads. It also seemed to me 
important to trace the remains of the " mound builders " or early American 
Indians backward or downward to see If they graduated into those left by yet 
earlier varieties of man; with this idea In mind I searched the banks of the 
Ohio and Its tributaries for a distance of a hundred miles or more to see if the 
sections of its alluvium might show human or art remains of another kind than 
those derived from the known Indigenes of this country. This work also proved 
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substantially fruitless. Traces of savage man appeared at many points but 
they were all superficial; In the deeper parts of the sections I found nothing 
which could fairly create a suspicion that a really ancient member of the species 
had dwelt In this valley. Whenever I could establish anything like time ratios 
they seemed to show that man had not been at work in this part of the country 
for more than one or two thousand years. . . . The only positive conclusion 
which I attained was to the effect that man had never taken to our caves or 
hunted our larger herblvora in the way he did in Europe, and if he occupied 
this part of the continent in the time when he was settled in the Old World his 
habits were peculiar. ... I undertook in a more general way to search for 
such evidence In the New England district. Here too I failed to ascertain any- 
thing which could be reckoned as proof that man had been on the ground for 
two thousand years; in fact I have seen nothing which raised a presumption 
of his presence for half that time in the region north of New York.^ 

The conclusions of Shaler are supported by the explorations of 
Mercer, who, well qualified by experience and acting under the advice 
of Professor Cope, made a reconnaissance of the caverns of the Ohio 
Valley: 

We followed the New River into the Kanawha, the Kanawha through its deep 
gorge into the Ohio, and the Ohio nearly to Its mouth in the Mississippi, examin- 
ing all the caves and rock shelters by the way. 

The time has not come to describe in full or fairly estimate the evidence thus 
collected. Suffice it here to say that as compared with prehistoric Europe every- 
thing was modern, that while In Europe you have many cave layers, here we 
found but one, namely, that representing the North American Indian, and, 
finally, that while in Europe human relics in the cave layers evidently reach 
back Into geologically ancient times because of their association with the bones 
of extinct animals, here, with two exceptions, the bones of animals, cooked and 
eaten by the cave visitors, were modern. In other words, we had failed thus 
far to find any evidence of a race of mound builders antedating the Indian or 
any trace of the so-called Paleolithic man, who, if he existed in the eastern 
United States, had, strange to say, avoided these caves, which liad not only 
given shelter to the red 'man, but, as bits of glass, buttons, and leather on the 
surface abundantly showed, had continually tempted the ingress of the white 
man.' 

The results of cavern exploration, even though negative, must 
have very considerable weight in dealing with the important ques- 
tion of the settlement of America. Cope, a paleontologist of the 
highest standing, favored the view that man had probably occupied 
the western world at periods corresponding to the occupation of the 
Old World, but his excavations in the Port Kennedy cave and others, 
which produced the remains of many extinct species of animals of 
Pleistocene age, brought to light no trace of man. 

Mercer's explorations of the caverns of the eastern United States 
have strengthened the already formidable negative evidence against 

1 Shaler, Man and the Glacial Period (Antiquity of Man In Eastern North America). 

pp. 180^181. 

'Mercer, Jasper and Stalagmite Quarried by Indians in the W^yandotte Cave, pp. 

897-898. 
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geological antiquity. Referring to his work in the Port Kennedy 
cave, Bucks County, Pa., Mercer writes as follows: 

Six months' work, leavlns^ the chasm incompletely excavated, had failed 

to reveal traces of humanity In the deposit. If man had 
CFortKen^dyCaTe, existed at the period, we might have expected, not unrea- 
sonably, that the waters which gathered together and poured 
Into this tomb so many Uving creatures had seized him also, and that at some 
unexpected moment our discovery of a fragment of his skeleton, a hand- 
made implement of bone, a potsherd, or a chip of Jasper would have 
settled the much-vexed question of his presence in pleistocene America. But 
no such sign appeared, and this fact is negative evidence of weight. . . . 
Nevertheless, though our labor had thus no direct bearing upon anthropology, 
Port Kennedy must retain a strong indirect Interest for the student of primi- 
tive humanity in the New World. As if preserved in a bottle the remains of 
so many bears, cats, herbivores, rodents, and reptiles of extinct race help to 
Illustrate the conditions of the geological time immediately preceding the pres- 
ent and known as the pleistocene, the period when early man is known to have 
existed in Europe and in which he has been alleged to have existed in America.* 

The results of Mercer's exploration of the caverns of Tennessee 
confirm the evidence obtained from the caverns of other sections, 
that the Indian tribes were the sole prehistoric occupants. 

The fossil sloth bones found in Big Bone Cave, Tenn., Ulustrate an investi- 
gation at one of the points of contact between paleontology 
[Big Bone Cave, mj^j archseology. They explain an effort made during the 
ennesBee] ^^^ several years by the Department of Archaeology and 

Paleontology of the University of Pennsylvania to settle the question of man*s 
antiquity In North America through a study of the association of human with 
animal remains in caves. Turning away, for a time, from mounds, village sites, 
and buried cities, we have sought the help of the naturalist In a systematic 
attempt to penetrate the crust of recent earth under foot to trace man through 
*a mixture of the familiar vestiges of such animals as the deer, the bison, the 
bear, the beaver, the muskrat, and the wolf, still existing in the American forest, 
and to follow him down into that older world layer next below called the 
Pleistocene. There we have endeavored to find, if possible, his bones still asso- 
ciated with the remains of the extinct mastodon, the mammoth, the tapir, the 
giant beaver, and the fossil sloth.' 

Peabody's explorations in a cave at Cavetown, Md., were equally 
unproductive of traces of early man," and long-continued work in a 
rock crevice near Cumberland, Md., by representatives of the National 
Museum, though fruitful in finds of fossil mammals, yielded no 
trace of man. Explorations in the caves of the Ozark region, 
Arkansas, by Peabody and of the Wyandotte cave in Indiana by 
Fowke were equally barren of results. It is true that Baird reported 

* Mercer, The Bone Cave at Port Kennedy, Pennsylvania, and Its Partial Excavation 
In 1894, 1895, and 1896, p. 289. 

> Mercer, The Finding of the Remalng of the Fossil Sloth at Big Bone Cave, Tennessee, 
In 1896, pp. 36-37. 

•Peabody, The Exploration of Bushey Cavern, near Cavetown, Maryland, p. 5. 
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the discovery of remains of man associated with fossil animals in a 
cave on the Susquehanna, near Carlisle, Pa.,' and Leidy made similar 
observations in caves near Easton, Pa,,' but no assurance is given in 
either case that the association was such as to lead to the belief that 
the human and animal remains were of the same period. Like 
results have followed Mercer's explorations of the Durham cave, 
Bucks County, Pa.,' where ample evidence of occupancy by the 
Indian tribes was obtained, but no trace of an earlier or distinct 
tenancy. 

Researches in the caves of California, entered upon with the view 
of determining as far as possible the value of the remarkable evi- 
dences previously obtained from the gold-bearing gravels of that 
region, have led to no very deciave results, although much 
more may be in store for the future explorer. 
Reviewing the work accomplished in the 
Shasta caves previous to the year 1906, 
Merriam states that — 

The chnracter of tbe pointed nnd pollsbed bones 
Dpired by Dr. Sinclair In bla paper 1b also difficult 
tu determine with certnlnty [Bg. 40]. These polished 
friignieuts strongly resemble iiiiuiy of tbe rougbeet 
Imptemeiits found In tbe deposits of tbe Bbell-mounds 
of the PadDc const. Possibly they have been rough 
Fio.W.Tmpl.m.Di-lii«ibit»o[ l^ne splinters, used by man until they attained the 
bonlnimaCiUiaTiknTv. degree of polish which we And upon them. On the 
other hand. It Is noted thnt In nearly all shell-mound 
fragments the polish is mainly upon tbe pointed portion of the Implement, 
wliile tbe portlona not used for active work may be almost without smoothing 
or polish. In the specimens from the caves tbe polish Is almost perfectly 
even over the whole surface In every case. The evenness of this polish seems * 
to Indicate that. If these objects were used ns Implements, special pains must 
have been taken to polish those portions which would In the course of ordinary 
use be left rough. Such smoothing as we see here may perhaps be as readily 
explained by the action of water as by any other means, the fragments being 
rubbed on all aides and evenly polished. 

In other bone fragments, peculiar perforations and notches have been noted 
which are not easily explained by the operation of natural processes, but 
which could be accounted for by perforation throuKli human agency. Of all 
the evidence which baa been advanced in favor of the Influence of man In the 
production of Implement-like objects found In the Shasta caves, the evidence 
of perforation seems probably the strongest. A serious doubt must exist, 
however, as to whether the presence of only a few somewhat Indellnlte per- 
forations In a very small number out of several thousand of these fragments 
should be considered proof of tbe presence of man. Had a large percentage 
of the fragments been formed and used by man, evidence of a more definite 
character ought to be present In abundance. 

* Balnl, BoDC Cbvpk d{ PcnDSflvanla, p. 8GS. 

■ LeIdT. FOBslta IL Cbveb of tbe Limeatone Rocks of Peaaajlvaiiiu, p. 8. 

■Uercer, Biplontlon ot DarhaDi Cave, Bucks Coaoty, Penniylvinta, p. 149. 
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While it is probably true that as yet no unequivocal evidence of the agency 
of man in the fashioning of the bone fragments from this cave has been 
presented, in all fairness to those who may undertake from the study of such 
materials to give us something of the earliest history of the human race, we 
should not forget that, at the very period where the discrimination between 
artifacts and natural objects is most important, it becomes most difficult. 
In the early stages of the development of man, such implements as were used 
by him were probably in many cases simply special forms of natural objects 
which were, in their original form, well adapted to meet his primitive needs. 
The earliest true artifacts were objects of this class showing only a little 
modification.^ 

Mercer searched the caves of Yucatan in vain for traces of early 

man^ and others have not been more fortunate in 
Yncatan Caves any part of the great Central American area in 

which the race has achieved its greatest cultural tri- 
umphs, and in which traces of early occupancy might reasonably be 
expected to exist. 

The evidence obtained thus far from the caves of South America 

is not more decisive. The most important finds are 
Brazilian Cave. those of Lund in the caves of Brazil, but Hrdlicka 

has shown that even this evidence, although accepted 
by some authorities, is not worthy of full confidence." His view of 
the evidence is expressed briefly as follows : 

In view of all the above facts and considerations, it seems quite evident that 
the human remains from the Lagoa Santa caves can not be accepted, without 
further and more conclusive proofs, as belonging to a race which lived con- 
temporaneously with the extinct species of animals found in the same caves; 
and there Is no reliable foundation in the remainder of the data relating to 
the specimens on which such geologic antiquity could be based.^ 

Nine categories of evidence have been mentioned as available to 

the chronologist of the race, but of these the geo- 
summary logical Category alone can be expected to supply an 

adequate chronology of man in America. So far, how- 
ever, the expectation is far from realization, the research being beset 
by many perplexing difficulties. The superficial formations from 
which the evidence has been and must be derived are treacherous custo- 
dians of the records intrusted to their keeping. The waters uncover, 
transport, intermingle, and redeposit the traces of man's presence; 
ice scores deeply into the surface, likewise destroying the normal 
sequence; the winds sweep the sands into deceptive semblance of 
stratification, burying* and uncovering and burying again the relics 
of all periods, imposing thus on the unwary student false and con- 
fusing chronologies; gravity with persistent activity carries down 

^Meniam, Recent Cave Exploration In California, pp. 224-220. 

•Mercer, The Hill Caves of Yucatan. 

' Brdlidka, Early Man in South America, p. 153. 

«Ibld., p. 184. 
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and ever down, rearranging in utmost disorder; forests are up- 
rooted, dragging up the deeply buried records and letting down the 
superficial into their place; and man and beast are ever at work 
digging and boring and preparing the ground for abundant crops of 
misleading observations and erroneous interpretations. It was a 
knowledge of these conditions that led the writer at an early date 
to appreciate the danger of hasty determinations respecting antiquity, 
based on random and unskilled observations, and to realize at the 
same time the futility of attempts to determine the culture status 
of the people merely by the form of the few random artifacts re- 
covered. He insisted on the closest scrutiny of all discoveries sup- 
posed to bear on the problems of chronology. His restrictions, how- 
ever, were regarded by some as ill-advised and as tending to 
embarrass or to endanger the acceptance of legitimate conclusions. 
The sequel seems, however, to justify the questioning attitude, since 
to-day, after 30 or 40 years of persistent research, a large part 
of the testimony advanced in support of geological antiquity is dis- 
credited and the remainder awaits a fate to be determined only by 
additional research. The writer has no fear that the truth can be 
obscured by any amount of adverse inquiry, for, if men occupied the 
continent at or before the final glacial retreat, the evidence of this 
occupancy exists and in time must be found in convincing abundance. 
Thus far the testimony brought forward is scattering, disconnected, 
and contradictory, and tells no consistent story, the manner of oc- 
currence of the various finds being such as might be expected to 
result from intrusion rather than from original inclusion in the 
formations with which they were found associated. 

The Vero, Florida, finds, brought to light since the present work 
was written, have been fully discussed in Bulletin 66 of the Bureau 
of American Ethnology. It does not appear that the evidence as. 
published requires any modification of the above conclusions. 

Considering the evidence in all its phases, it can not be allowed 
that the Tertiary, or even the Pleistocene, occupancy of the American 
Continent by the race is demonstrated, and the writer prefers to favor 
the view, already fully expressed, that the continent was probably 
not reached and occupied until after the final retreat of the glacial 
ice from middle North America. At the same time it must be 
granted that there is no apparent reason why, if already occupying 
northern Asia, man should not have reached American shores by 
way of Bering Strait during any of the periods of mild climate 
which preceded and interrupted the Ice Age; yet we may wisely 
nwait the results of further research and provide for the application 
to these of the severest tests that science can devise. 



IX. CULTURE CHARACTERIZATION AREAS 

AS AN initial step in the description and interpretation of the 
antiquities of the continent, the archeologist observes the 
tribes of to-day, their cultural characteristics and environ- 
ments, and acquaints himself with what is known of them histori- 
cally. He finds that their achievements are greatly diversified and 
that certain forms and states of culture characterize particular geo- 
graphical areas and realizes that environment has had a large share 
in determining the course of the culture evolution. He examines the 
antiquities and finds that analogous geographical distinctions char- 
acterize the material culture of the past and reaches the conclusion 
that the relations of environment to man and culture must play an 
important part in the prosecution of his researches and in the analysis 
of aboriginal history. 

In the practical work of museum classification and arrangement — 
a work which has served in part to give form to this writing — 
archeological materials are necessarily grouped primarily by conti- 
nents and other natural divisions, and secondarily by political divi- 
sions, such as states and territories. Separation by the larger natural 
divisions is always necessary, but separation by ethnic areas, or 
areas of culture characterization, as they are sometimes called, is 
most advantageous. These areas may be large or small according to 
the understanding or the needs of the student. By their means he 
approximates the real or natural grouping of the material traces of 
human achievement and studies to advantage culture and culture 
relationships and the causes of the resemblances and differences 
everywhere met with. The geographical limitations of culture units 
are, as a matter of course, not usually well defined. Cultures are 
bound to overlap and blend along the borders and more especially 
along lines of ready communication. But notwithstanding this, 
certain characteristics of achievement or groups of culture traits 

within each area will be found to separate it from 
Areas'* ^^merican j^^ neighbors and afford effective means of com- 
parison with other culture groups. In the pres- 
ent work, keeping in view the archeological rather than the eth- 
nological evidence, it is convenient to recognize 11 areas north of 
Mexico (fig. 41), namely: (1) The North Atlantic area; (2) the 
Georgia-Florida area; (3) the Middle and Lower Mississippi Valley 

ssesT**— 1<>— Bull eo, pt i — 8 95 
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area; (4) the Upper Mississippi and Great Lakes area ; (5) the Great 
Plains and Rocky Mountain area; (6) the Arid area; (7) the Cali- 
fornia area; (8) the Columbia-Fraser area; (9) the Northwest Coast 
area; (10) the Arctic Coast area; (11) the Great Northern-Interior 
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area. These areas are here made as few and simple as possible to 
avoid too great complexity in conducting comparative studies of the 
several classes of antiquities. 

The Middle and South American areas (fig. 42), also outlined on 
the broadest possible plan, are as follows: (12) The North Mexican ; 
(13) the Middle Mexican ; (14) the South Mexican ; (15) the Maya- 
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Quiche ; (16) the Central American-Isthmian; (17) the North 
Andean-Pacific; (18) the Middle Andean-Pacific; (19) the South 
Andean-Pacific; (20) the Amazon Delta; (21) Primitive South 
America; (22) the West Indian or Antillean. Detailed study of the 




MAP OF 

SOUTH AMERICA. 



Fxo. 42. Map of South America outlining tentative culture characterization areas. 

antiquities and history of these vast regions might profit even in the 
initial stages of research work by further subdivision of the areas, 
but in the present restricted state of our knowledge this would not 
prove greatly advantageous, as it would prolong the summary review 
here contemplated without an equivalent in useful results. 
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These areas in all cases are based on the more clearly manifested 
phases of their culture content. In some areas evidence has been 
reported of early cultures radically distinct from the type adopted 
as characteristic of the areas, and ancestral forms grading into the 
later and into the historic forms are thought to have been recognized. 
In these particular branches of the research, however, haste must be 
made slowly as the utmost acumen of the student is called for in 
making areal and chronological discriminations. It is anticipated, 
since the period of occupancy of the continent must have been of 
long duration, that not only early but more elementary cultures may 
in good time be identified within areas characterized by advanced 
cultures. Certainly the historic period furnishes many illustrations 
of the superposition of inferior over greatly superior advancement. 

Within the region north of Mexico the culture of the most ad- 
vanced communities rises high in the scale of bar- 
Ranse of Culture barian achievement — a status characterized by an 

artificial basis of subsistence, sedentary life, success- 
ful agriculture, and extensive town building, yet still far below the 
culture level of glyphic writing reached by the more advanced tribes 
of Middle America. Pictographic records carved on stone, engraved 
or painted on bark, and painted on surfaces of many kinds, were 
almost entirely pictorial or graphic, slight advance having been 
made in the use of purely conventional characters, except as separate 
symbols or as ornamental designs. The lowest stage ranges well 
down in savagery, where art in stone in its rudimentary forms had 
barely obtained a sure foothold, as with the Seri and other Lower 
Califomians. 

In Middle and especially in South America the culture contrasts 
are even greater, and nations standing upon the very threshold of 
civilization, with arts, industries, and institutions highly developed, 
are in close juxtaposition with utterly savage tribes to which even 
clothing and stable dwellings are practically unknown. With the 
exception of a limited group at the mouth of the Amazon, the more 
advanced cultures were confined to the west coast and the Andean 
plateaus, where forests are rare and deserts common, while the 
primitive status was and is yet foimd in places throughout the vast 
forest regions of the eastern slope of the Andes and the Orinoco- 
Amazon region, in the broad pampas of Brazil, Paraguay, and 
Argentina, and on the entire Atlantic coastal border from Panama 
to Tierra del Fuego, excepting always the limited areas about the 
delta of the Amazon. 

These differences in culture status appear to be due to a complex 
of causes not readily analyzed. Whatsoever the nature of the molding 
agencies, they have acted to diversify, differentiate, and individualize 
cultures in a most pronounced manner throughout the two Americas, 
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and the results, as suggested by a study of the several areas, are among 
the most striking and scientifically important features of our aborigi- 
nal ethnology. 

The following sketches do not assume to approximate complete 
presentation of the cultural remains of the several areas; they are 
merely intended to cultivate familiarity with the vast field as a 
whole and to lay out its great features tentatively as an aid in de- 
scribing and comparing the antiquities and the cultures they repre- 
sent. It is by no means assumed that the culture phenomena of any 
considerable area are imiform throughout. There may be much 
diversity, possibly great complexity of conditions. There may be 
a number of somewhat independent centers of development of nearly 
equal importance, or a single center may have spread its influence 
over a wide area. The mapping of the cultures will, in the end, take 
forms that can not now be foreseen. When all available relics of 
antiquity have been considered and their history and distribution 
recorded, discussion of the culture complex may be taken up to 
advantage, and, enforced by the somatic evidence and illumined by 
the researches of ethnology, may round out the history of man in 
America with gratifying fullness. 

1. The North Atlantic Area 

The North Atlantic characterization area, as outlined for present 
purposes, extends from Newfoundland and the St. Lawrence Valley 
on the north to Georgia on the south. It includes eastern Canada, 
New England, New York, Pennsylvania, Maryland, and large sec- 
tions of Virginia, West Virginia, and the Carolinas. It is a region 
of splendid forests, rugged highlands, charming valleys, and a 
diversified coast line indented by many tidewater inlets. The 
aborigines, largely of the Algonquian, Iroquoian, and Siouan 

stocks, were primarily hunters and fishers, although 
o/ Culture ^^^^ agriculture was practiced successfully in many of the 

fertile valleys. The native culture of both colonial 
and precolonial times, so far as known, though varying with the 
widely distributed centers of habitation, was quite uniform in grade 
and general characteristics. It is well differentiated from that 
of the South and Middle West but passes with no abrupt change 
into that of the upper lakes and the great interior regions of the 
North. The changes from north to south were doubtless due in 
large measure to differences in food resources and the influence of 
neighboring cultures. 

The use of stone in building was practically unknown, the dwell- 
ings being constructed of wattlework, bark, and mats, and stockades 
were relied upon for village defence. Burial moimds and other 
earthworks in the area are rare or insignificant in size, except where 
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the influence of the Mississippi Valley culture was felt along the 
western border, but the shores are lined with shell heaps, many of 
great extent. Methods of burial were primitive and considerably 
varied, and the graves yield many examples of the simple artifacts 
employed by the people. Numerous caves and rock shelters were 
occupied for dwelling and burial. 

The ceramic art was in a somewhat rudimentary stage, although 
considerable skill and taste were displayed by the Iroquois in the 
manufacture of culinary utensils and tobacco pipes of clay. The 
vessels are round bodied, often conical beneath, and adapted thus to 
earthen floors; they were decorated with incised lines forming simple 
geometric figures, with fabric or cord impressions, and many, among 
the Iroquois, with crude figures in relief. The tobacco pipes of this 
people are varied in form and elaborately embellished with modeled 
life forms. The Virginia clay pipe with long stem and upturned 
bowl, carried to England by the early colonists along with the first 
tobacco, gave form to the common clay pipe which prevails even 
to-day in the English-speaking world. 

Of implements of pecked and polished stone, the grooved ax, celt- 
hatchet, chisel, pick, gouge-adz, mortar, pestle, slate knife, slate 
spearhead, and hammerstone are present in large numbers, and 
articles of faith and ornament include banner stones, bird-shaped 
stones, plummets, tubes, pierced gorgets, etc. Chipped implements 
of all ordinary types are well made and plentiful, as are also shell 
beads, pins, and pendent ornaments. The engraved conch-shell 
gorgets of Virginia and the Carolinas are of particular interest, but 
it is possible that these should be regarded as culture intrusions 
from the west 

The tribes of this region surpassed their neighbors in the manu- 
facture of a few varieties of artifacts only; their gouge-adz takes 
first rank among implements of this general class. Within the area 
there are a number of local features of particular interest, some of 
which are due to the occurrence of mineral deposits of exceptional 
character, while others are due to ethnical conditions not at present 
fully determined. Maine has furnished a group of relics of excep- 
tional character, most noteworthy of which are certain long, slender 
celts and gouge-adzes, and ground and polished lance heads, dis- 
covered and described by Willoughby and tentatively ascribed by 
him to some pre-Algonquian people. The occurrence of red oxides 
with the burials has led to the use of the designation " the red paint 
people." The resemblance of the lance heads to those of the Eskimo 
and even to those of northern Europe and Asia is noted. The occur- 
rence in New England and the eastern Lakes region of examples of 
the ground spearhead and the broad-bladed slate knife, the woman's 
knife of the Arctic, is also worthy of remark. 
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Deposits of soapstone occur throughout nearly all the States from 
Massachusetts to Georgia and were extensively worked by the abo- 
rigines for the manufacture of cooking utensils, tobacco pipes, and 
articles of ornament, and the stone pickaxes and chisels used in cut- 
ting out and shaping these articles constitute a unique feature in 
American archeology. Mica was mined extensively in Virginia and 
North Carolina, and quarries of argillite, jasper, and rhyolite are 
found in Pennsylvania, and of quartz and quartzite bowlder deposits 
in the District of Columbia. From the materials obtained in these 
quarries and from other widely distributed sources of supply vast 
numbers of chipped implements were made, as would be expected 
with a forest people devoted to war and the chase. It is stated that 
a single collector amassed, largely within the limits of a single 
county in South Carolina, 20 bushels of arrowheads. The coarse 
grain and refractory nature of most of the materials, however, ren^ 
dered impossible the refined work which was produced in the areas 
to the west. Deposits or caches of large chipped blades, mostly of 
the narrow oblong type, have been found at many points throughout 
the area. The spear was not in general use on the arrival of the 
whites, the bow and arrow, the tomahawk (celt hatchet), and club 
being the principal weapons. Dugout canoes and canoes of bark 
were in use, and occasional examples of the former have been un- 
covered in recent years. Petroglyphs of primitive type ar^ found 
in all sectidns. The most noted example is that of Dighton Bock, 
Massachusetts, which has greatly puzzled antiquaries and has been 
the subject of much controversy. 

Belies of stone and bone, believed to have had their origin in 
glacial and early postglacial times, have been collected in the Dela- 
ware Valley and elsewhere, but geologists are not yet agreed as to 
the exact age of the formations with which most of the objects are 
said to be associated. These artifacts are not specifically different 
from those of the Indian tribes, and whether they represent an 
earlier and a distinct culture from that of the remains of the region 
generally seems to be an open question. The possibilities are that, 
howsoever ancient the older traces may be, they represent continuous 
occupancy of the area by the sam^or related tribal groups. 

A few remnants of the original tribes (Algonquian and Iroquoian), 

mostly of mixed blood, still live within the more 
HiBtoricai stocks easterly and southerly States, while a considerable 

body of the Iroquois remains in the valley of the 
St. Lawrence. 

That the tribes of this great region should have remained always 
in a state of culture so primitive while other areas witnessed advance- 
ment must be attributed in large part to the forest environment. In 
both physical and intellectual attributes they had few superiors on 
the continent. 
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Explorations have been conducted in this area by numerous stu- 
dents, prominent among whom are Kain in New Brunswick; Boyle 
and Laidlaw in Canada; Willoughby, Putnam, Cushing, McGiiire, 
and Moorehead in Maine; Putnam and Chase in Massachusetts; Per- 
kins in Vermont; Haldeman, Mercer, Holmes, and Wren in Penn- 
sylvania; Beauchamp, Parker, Harrington, Pepper, and Skinner 
in New York; Rau, Abbott, Volk, and Heye and Pepper in New 
Jersey; McGuire, Holmes, Fowke, Dinwiddie, Valentine, Kengla, 
Reynolds, and Proudfit in the District of Columbia and Virginia; 
Thomas, Heye, Holmes, and Bushnell in the Carolinas. 

Early observers embodying in their works important data regard- 
ing the aborigines of the region are White of the Roanoke colony, 
Smith, Strachey, and Hariot of the Virginia colony ; Burk, Beverley, 
Jefferson, Heckewelder, Kalm, Holm, Lawson, Adair, Bartram, and 
others. 

2. The Georgia-Florida Area 

This area includes the Florida peninsula and part of southern 
Georgia. The aboriginal occupants, so far as Imown historically, 
were mainly of the Muskhogean and Timucuan stocks, a remnant of 
the former only, the Seminole, remaining in the peninsula to-day; 
and since the antiquities show no radical diversity of characteristics 
they may safely be assigned, in large part, at least, to the ancestors 
of these groups. A colony of Cuban Arawak is said to have settled 
on the west coast of. Florida in comparatively recent times, but no 
very distinctive traces of their presence have been observed. The 
early literature of the region, summarized by Brinton in Notes on 
the Floridian Peninsula, supplies many interesting details of the 
vanished peoples. 

The antiquities of the area are somewhat distinctly set off from 
those of the North Atlantic area, but graduate almost imperceptibly 
into those of the Gulf States to the west and the great Mississippi 
Valley area to the npf thwest. 

Shell heaps, many of remarkable extent, occiir along the Atlantic 
and Gulf coasts, and on the banks of the larger rivers. Some of 
these remain as originally deposited, while others have been more 
or less remodeled for purposes of dwelling, observation, or defense by 
the aborigines, and have been subject to extensive disturbances and 
even to obliteration in cases by the present occupants of the region. 
Burial mounds, principally of earth and sand, are very numerous. 
The houses, built of poles and thatch, arranged often in circular 
village groups and surrounded by palisades, have left but meager 
traces. Communal houses mentioned by Cabeza de Vaca were so 
large that they "could contain more than 300 persons." The 
researches of Cushing demonstrated the fact that pile dwellings 
were in use along the Gulf coast, and also that canals and " water 
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courts " were dug to accommodate the canoes of the villagers. Agri- 
culture was practiced in favorable localities, as recorded by the early 
explorers. 

Knowledge of the native culture is obtained largely through a 
study of the contents of the burial mounds and shell heaps, and more 
especially through a study of the earthenware, which is very plenti- 
ful and presents numerous features of interest. The forms of the 
vessels are often pleasing, and in the west life forms were modeled 
with considerable skill. The figured stamp or paddle was employed 
in decorating the surfaces in the east and north, while engraved and 
indented designs are most common in the west. Curvilinear designs 
and peculiarly conventionalized life forms prevail, and some of these 
are thought to suggest Middle American influence. The use of color 
was elementary. Owing to the meagerness of sculptural remains 
pottery takes the place in large measure of stone art as a means of 
* determining the culture status of the people. 

The remarkable finds of Gushing in an ancient village site on Key 

Marco, through the accidental inclusion of articles of 
Key Marco Culture wood, bone, and shell in deposits of muck in an old 

canal bed, give us a most instructive and interesting 
glimpse of the Gulf Coast culture of which otherwise we should 
have remained in almost total ignorance. The ceremonial masks, 
figurines, implements, and other carvings in wood, and the con- 
ventional and highly symbolic embellishments in color indicate a 
degree of artistic accomplishment not suggested by the few arti- 
cles of stone and pottery found in the same connection or, for 
that matter, elsewhere in the south or west. That artistic devel- 
opment of such pronounced characteristics should be possible, prac- 
tically without the aid of stone, is a matter of much interest to the 
student of culture history. It is probable that the culture was exotic 
in some measure. Implements of shell and sharks' teeth appear to 
have been a main reliance of the craftsmen of the keys. 

Flint occurs in association with the extensive limestone formations 
of Georgia and northern-central Florida, and was utilized by the 
natives in the manufacture of chipped implements of all the usual 
varieties. Their abundance in Georgia is phenomenal. Varieties of 
stone usually employed in the manufacture of pecked-ground imple- 
ments do not occur except in limited parts of the area, and implements 
of this type are comparatively rare, with the exception of the celt, 
which is found in large numbers in mounds and graves and on village 
sites ; the grooved ax is of rare occurrence, a noteworthy circumstance 
since it is observed that this implement is abundant in the northern 
sections of most of the Gulf States and in intimate association with 
the celt. Moore's great collection of relics from the peninsular region 
includes hundreds of celts but not a single typical or fully specialized 
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grooved ax. It is observed that while the celt is found in great num- 
bers in the adjacent West Indies, the grooved ax do6s not occur there, 
the ax of the islands being of a totally distinct type. It is further 
observed that the celts of the Florida region approximate more 
closely those of the West Indies than do those of any of the more 
northerly districts, suggesting intrusive influences from that direc- 
tion. An examination of the material of which they are made may 
serve to throw needed light on their history and on the relation- 
ships of the people of the area with those of the West Indies. 

Mortars and pestles of stone are of rare occurrence. Wood was 
in common use for these utensils, and examples of mortars and 
pestles, as well as dishes, stools, masks, and figurines, of this material, 
exceedingly well made, were recovered by Gushing from the canal 
muck at Key Marco. 

Numerous ornaments of gold and silver have been found in the 
peninsula. It is quite possible that some of the more elaborate pieces 
reached the peninsula from Mexico or Central America subsequent 
to the Columbian discovery, but that the native metal workers were 
highly skilled is amply shown by numerous examples of the over- 
laying of wooden ornaments and objects of bone with sheet copper 
and by certain plates of sheet copper collected by Moore which dis- 
play symbolic devices executed repouss6 fashion with much precision. 

Burial places and mounds yield a rich harvest of relics. A feature 
peculiar to the peninsula is the inhumation with the dead of great 
numbers of crudely shaped objects of baked clay, vessels of fanciful 
shapes, and rude images of creatures and things real and fanciful, 
manifestly intended for no other purpose than as mortuary offerings. 
Urn burial, common in Georgia, was rare on the peninsula. 

There has been some discussion of certain supposed evidences of 
the geological antiquity of man in Florida based on the discovery of 
human skeletal remains, seemingly fossilized, embedded in geologi- 
cal formations in the western part of the State, but it has been 
shown that the age of these deposits is recent, the appearance of 
petrifaction being due to the coating and infiltration of calcareous 
and ferruginous matter present in solution in percolating waters. 
The most remarkable evidence of age is that furnished by the shell 
deposits, which are of great depth and horizontal extent and include 
varieties of shells not now prevalent on the coasts. 

Decided relationships with the culture of Yucatan and the West 
Indies have been looked for in vain, yet certain analogies more or 
less pronounced do occur in pottery forms and decoration, in imple- 
ments of stone and wood, and in the treatment of metals. The re- 
lationships are not intimate, but a glance at the general facies of the 
antiquities leaves the impression of trans-Caribbean kinship, which 
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fades out as we penetrate the interior. A suggestion of cultural con- 
nection with South America is found in the frequent occurrence in 
this and other Gulf States of a perforated hoe-shaped stone imple- 
ment which corresponds closely with a type of ax prevalent in South 
America. It is believed to have had only a ceremonial use north of 
the Gulf. 

The superiority of the culture of this area over that of the North 

Atlantic region is manifest, especially in skill in 
Compared *''*"" *^® potter's art and in the manipulation of metals. 

On the whole, considering all branches, the mate- 
rial culture of typical centers differs but slightly in state of ad- 
vancement from that of corresponding centers in the Mississippi 
Valley. In some respects it is decidedly inferior to that of the more 
advanced culture centers of the West Indies. 

The leading explorers of the antiquities of the Georgia-Florida 
area are: Brinton, Wyman, Webb, C. C. Jones, Bartram, Cushing, 
Moore, and members of the Museum of the American Indian. 

3. The Middle and Lower Mississippi Vallet Area 

The very extensive interior region, which comprises the middle 
and lower sections of the Mississippi Valley with much outlying 
territory, was the seat of a remarkable group of peoples, whose 
culture, all things considered, stands higher than that of any other 
characterization area north of middle Mexico. This culture was 
characterized by well-established sedentary life, extensive practice 
of agricultural pursuits, and construction of permanent works — 
domiciliary, religious, civic, defensive, and mortuary — of great mag- 
nitude and much diversity of form. The people, many if not all of 
whom were mound builders, were of numerous linguistic stocks, 
principal among which were the Siouan, Algonquian, Iroquoian, 
Muskhogean, Tunican, Chitimachan, and Caddoan; and these his- 
toric peoples, remnants of which are still found within the area, were 
doubtless preceded by other groups not of a distinct race but belong- 
ing to the same or related linguistic families. This view in recent 
years has gradually taken the place of the early assumption that the 

mound culture belonged to a people of high cultural 
Mound Building attainments which had been succeeded by the Indian 

tribes. That mound building continued down to the 
period of European occupancy is a well-established fact, and many 
of the burial mounds contain as original inclusions articles of Euro- 
pean make. 

Traces attributed to very early occupants of the area have been 
reported from time to time, especially the osseous remains of man 
found in association with remains of the mastodon and mammoth. 
In nearly every instance, however, subsequent observations have 
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thrown serious doubt on the theory of the original association of 
such remains. A human skeleton, found recently embedded in ter- 
race deposits near Lansing, Kans., is assigned by some authorities to 
the lowan phase of the glacial period, while others regard the in- 
clusion as more recent. Certain relics of stone, attributed to glacial 
times, have been found in the Ohio and Mississippi Valleys; these 
await fuller investigation. Numerous crania of primitive type have 
been collected from ancient sites in the Missouri Valley and claims 
to geological antiquity have been promulgated, but Hrdlicka has 
shown that this type occurs among the modem tribes of the area. 
The region abounds in caverns, many of which contain traces of 
occupancy, but none so far examined seems to include in their floor 
deposits remains of other than the well-known culture products of 
the Indian tribes. 

Unfortunately for the antiquarian of to-day, the peoples of this 
area did not construct their buildings of durable materials, and 
nothing is left to us of their architectural achievements except works 
constructed of earth and loosely laid stones. These are now mere 
unshapely mounds and embankments. The buildings of the Natchez 
and other tribes of the South have been described by early writers, 
though imperfectly. Many of the walls were of wattlework faced 
with clay, and the roofs were of bark and thatch. Little that is 
specific can be ascertained regarding the character of the buildings 
which must have crowned mounds so great as those of Cahokia and 
Etowah, or were associated with works so remarkable as those of 
Marietta, Newark, and Fort Ancient. Many stockades supplemented 
the embankments in defensive works and served to protect the vil- 
lages from intruders. Modes of burial within the area were ex- 
tremely varied, and vast numbers of the minor works of the people 
were deposited as offerings with the dead in ordinary cemeteries, in 
stone graves of several types, and in earth and stone mounds. Shell 
heaps, composed mainly of mussel shells, border the rivers in some 
sections. They contain relics of art of the varieties prevalent in the 
respective localities. 

The lithic arts were wonderfully diversified and in some respects 
highly developed. Sculpture of the human figure had, however, 
made but slight advance, except in connection with the carved tobacco 
pipes, where much skill is shown. The mineral resources, in which 
the region is extremely rich, were well exploited and extensively 
utilized. Stone was employed in a limited way in building walls and 
fortifications and in the construction of graves, and desirable varieties 
were quarried on a large scale for the manufacture of implements, 
utensils, and objects of faith, ceremony, and ornament. Heavily 
bedded chert deposits were worked in Ohio, Arkansas, Kentucky, 
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Georgia, and Missouri ; nodular cherts in Indiana, Illinois, Kentucky, 
and Tennessee ; and hematite ore for implements and ocher for paint 
in Missouri. The ice sheets of the glacial period distributed over 
the northern borders vast bodies of detritus from the far north, filled 
with fragments and rounded masses of granitic and other durable 
rocks, which were utilized by the inhabitants of the region. Copper 
from the Lake Superior mines had taken an important place in the 
arts, and much skill was shown in its manipulation by malleating 
processes. The tribes of the middle region, the greatest of the mound 
builders, mined mica in western North Carolina, and the evidenoee 
of their operations are of astonishing magnitude. 

As a result of the mineral riches of the area, the range of lithic 

artifacts is greater than in any other region north of 
toe^Li^^A^te *^' *^® Valley of Mexico. By the fracture processes vast 

numbers^f cutting, scraping, boring, piercing, dig- 
ging, and hammering implements were manufactured. The sword- 
like blades of Tennessee approach the highest place among American 
chipped products, and the agricultural implements of the Illinois 
region constitute a unique and remarkable class without parallel in 
any country. 

The large class of implements and other articles shaped by peck- 
ing and grinding processes, often as secondary to chipping, is of 
great archeological interest. The grooved axes, celts, adzes, and 
chisels are of superior make, and the discoidal chunkey stones, to- 
bacco pipes, banner stones, and other objects of faith and ornament 
are remarkable for their perfection of form and high degree of finish. 

Among the specially noteworthy features of the area are the caches 
or hoards of stone implements employed as mortuary offerings. Per- 
haps the most remarkable of these hoards is a deposit of many hun- 
dreds of obsidian implements found in an Ohio mound; the beau- 
tifully made implements are of unique shapes and were not designed 
for use, but as offerings merely. They had been transported from 
unknown sources in the Rocky Mountains a thousand miles away 
or from California or Mexico. A single deposit in a mound at 
Hopewell, Ohio, contained upward of 8,000 well-made flint disks 
of large size. There are also the hematite objects of the central 
districts, the pigment palettes of Alabama, the engraved shells and 
the sculptured utensils and idols of the middle districts, the skill- 
fully executed implements and ornaments of copper, and the remark- 
able and very puzzling repousse figures in sheet copper obtained 
from mounds in Georgia and Illinois. Among the most noteworthy 
examples of the handiwork of th^ mound-building peoples are cer- 
tain relics obtained by Putnam from the Turner group of mounds 
in Ohio. 
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Some of the tribes were excellent potters, and the elaborately 
engraved and painted vases and effigy vessels of the middle Missis- 
sippi region and the scroll-decorated vessels of the lower Mississippi 
and Gulf coast evince excellent taste and great skill, falling short, 
however, of the achievements of the ancient tribes of the arid region 
in some important respects. The stamp-decorated ware of the south 
Appalachian region is of much interest. 

It is observed that the culture of this area in certain of its typical 

phases extends down to the Atlantic in Georgia, 
status*©/ Culture blinding with that of the Florida area, and to the 

Gulf in Alabama, Mississippi, Louisiana, and Texas. 
It has much in common with the culture of the Upper Mis- 
sissippi and Great Lakes region, and grades somewhat abruptly 
into the culture of neighboring areas on the east and west. Although 
presenting a certain degree of homogeneity throughout, this area 
is by no means a simple culture unit. There are a dozen or 
more somewhat localized centers of development and differentia- 
tion, no one of which could in the present state of our knowledge 
be safely selected as a type for the entire area. Aside from the more 
typical forms of culture, there are limited areas in which very primi- 
tive conditions seem to have prevailed down to the coming of the 
whites. There are some indications of culture relations with Mexico, 
among which are certain sculptured figures in stone, repouss6 figures 
in copper plates, and engraved designs on shell ornaments and pot- 
tery, but as a whole the cultures stand well apart. 

This area has been the field of extensive though somewhat scat- 
tered research. Some of the more important explorations are those 
of Tomlinson, Squier and Davis, Force, Putnam, Moorehead, Mills, 
Fowke, Thomas and his assistants, Phillips, Thruston, Moore, Jones, 
Peet, Whittlesey, MacLean, Holmes, and Metz. 

4. The Upper Mississippi and Great Lakes Area 

Tlie Upper Mississippi and Great Lakes region is not very sharply 
differentiated from the neighboring areas in either its aboriginal 
inhabitants or its culture, ancient or modern. The historical tribes 
are of the Algonquian and Siouan stocks, and important commu- 
nities of the former are still found within the area. The ancient 
culture is about on a par with that on the east and in some respects 
is inferior to that on the south. Hunting, fishing, and seed-gather- 
ing were the leading avocations of the people, but agriculture was 
practiced in favorable localities and the so-called garden beds of 
Michigan are among the most novel and mysterious features of our 
northern archeology. Burial mounds of ordinary forms are widely 
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distributed and monumental features of unique type abound. The 
latter include groups and chains of earthworks in formal and 
puzzling arrangements, and numerous animal-shaped mounds, con- 
fined largely to Wisconsin, and supposed to have had some important 
sacerdotal function. 

The area has within its borders two features of exceptional in- 
terest : the ancient copper mines of the Lake Superior 
catunite^uarries ^^g^on and the catliuite or red pipestone quarries of 

southwestern Minnesota. The sites of the copper 
mines are marked by extensive pittings made in exposing the 
copper-bearing rocks and breaking them up to release the masses 
of native copper. This work was accomplished mainly with heavy 
bowlder hammers obtained from the lake shores and by the aid 
of fire. Thousands of these hammers are found in and about 
the old pits, occasional specimens being grooved for hafting. The 
copper was worked up into implements, ornaments, and objects 
of faith of great variety which are found, especially associated with 
burials, throughout the United States. The implements employed 
in quarrying the pipestone were tough fragments of quartzite 
rock, roughly shaped for the purpose. The old excavations ex- 
tend along the narrow outcrop for nearly a mile across the smooth 
surface of the prairie. The articles made from the catlinite were 
tobacco pipes, ceremonial objects, and ornaments, and these were 
distributed and used, as was the copper, throughout a large part of 
the area now included in the United States. 

The stone utensils of the area comprise rude mortars and pestles, 
the latter of the cylindrical type, and the pecked and ground imple- 
ments include grooved axes, celts, adz blades — ^rarely of gouge shape — 
tobacco pipes, tubes, and the usual range of ceremonial and talis- 
manic objects. The fluted ax and the faceted celt are peculiar to 
the area. Deposits of flint were worked in many places and chipped 
implements of usual types are exceedingly plentiful. 

Quartz veins were worked at an early period about the Little Falls 
of the Mississippi, and crudely chipped artifacts are found in flood- 
plain deposits of the vicinity, which are regarded by some geologists 
as having been laid down during the closing stages of the glacial 
period. 

The pottery of the area is of distinctive types and generally more 
primitive in make than is the ware of the South. In some sections 
the pots are carefully finished and decorated with incised and 
indented figures, but painted specimens are rare. 

A most noteworthy feature of the region is the manufacture in 
recent years of many false antiquities of peculiar type, purporting 
to represent early occupancy of the country by Old World peoples. 
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Explorations have been conducted witliin the area by Catlin, 
Latham, Winchell, Brower, Brown, Hamilton, Phillips, Smith, 
Holmes, and many others. 

6. The Great Plains and Bockt Mountain Area 

Traces of the typical culture of the agricultural moimd-building 
peoples of the Mississippi Valley fade out gradually as we traverse 
the great plains which extend westward to the Rocky Mountains. 
The region generally is not well suited to primitive agriculture, and, 
abounding in game, it encouraged a nomadic rather than a sedentary 
life, although several stocks — Siouan, Algonquian, Caddoan, Atha- 
pascan, Shoshonean, Kiowan, and others — claimed and permanently 
occupied somewhat definite areas. Agriculture was practiced in a 
limited way in some of the more easterly valleys. There were no 
buildings that could be called permanent, although many hut rings, 
house depressions, and small mounds, the last being the remains of 
earth lodges, occur on the old village sites, and burial mounds are not 
uncommon in some of the principal valleys. The dwellings of the 
less sedentary tribes were made of the dressed skins of animals, 
especially the buffalo, which overran the region in vast herds. 

Quarries of flint with associated sites of manufacture are foimd 
in Oklahoma, Kansas, and Texas, and of quartzite and soapstone 
in Wyoming. Obsidian is plentiful in the Yellowstone Park and in 
the upper valleys of the Snake River, and was much used locally. 

The obsidian implements found occasionally in the 
stone impiementi! Eastern States may have come from this region. The 

population was sparse, the activities were restricted, 
and as a consequence the varieties of well specialized artifacts were 
limited in number. The more essential stone implements of the 
hunter tribes — ^the projectile points, knives, scrapers, hammers, and 
club heads — are very generally distributed, while other forms are 
comparatively rare. An implement of much importance to the 
hunter tribes was the heavy grooved hammer so useful in killing 
and breaking the bones of large game, in driving stakes, and 
in pounding seeds and pemmican. It is probably the most typical 
and characteristic of the stone implements of the plains and 
mountains of the middle region. A powerful weapon was a 
hafted hammer, probably of somewhat recent introduction, called 
pogamoggan by some of the tribes. These two hammers were the 
principal articles of the pecked-ground variety of the region, 
although implements of other classes and even objects devoted to 
sacred and ceremonial use occur here and there in the vallevs. Simi- 
lar lithic conditions prevail in the mountains and valleys north of 
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the- arid region, west to the Sierra Nevada and indefinitely toward 
the north. There are some traces of the spread of the characteristic 
implements of the arid region, especially the metate and muller, 
toward the north beyond Salt Lake and to the east over the great 
plains even as far as the Ozarks, and there is a noticeable overflow 
of the types of artifacts characterizing the middle Pacific slope into 
the upper valley of the Missouri. Among these latter objects are 
straight, tubular stone tobacco pipes and paddle-shaped stone clubs. 
These intrusions are probably due to the Shahaptian stock, whose 
habitat extended from Oregon and Washington well over into the 
valley of the Missouri. Two remarkable discoveries within the 
region are a deposit of nearly a thousand flint implements obtained 
from a sulphur spring at Afton, Okla., and a cache of thousands 
of arrowheads in Delaware County, Okla. Large areas along the 
eastern border of the plains, that were formerly occupied by seden- 
tary, mound-building peoples, had become, through the invasion of 
the buffalo, the hunting grounds of the so-called wild tribes. Pot- 
tery, the safest index of the stable status of a people, is somewhat 
rare in the area except in the more easterly valleys, and where found 
it is of the simplest culinary type. 

Collections from this great area are comparatively limited, and 
large tracts of the territory have received almost no attention on the 
part of archeologists. 

Claims to great antiquity in this grand division are based on re- 
ported finds of stone implements associated with fossil mammal 
remains in the loess formations, on a small figurine of baked clay 
known as the Xampa image found in Idaho, and on an obsidian 
blade from Nevada. It is a most remarkable fact that the image, 
which is assigned tentatively to the Tertiary or early Quaternary, 
is probably the most mature example of modeled human figurine yet 
found west of the Missouri. 

Naturally the antiquities on the southwest border share numer- 
ous features with the art of the Pueblo region and in the Far West 
with the remains of the California and Columbia-Fraser areas, but 
the general state of culture has been everywhere about the same 
and closely akin to that of the historic and the present time in the 
same area. 

The principal scientific explorations of the region are those of 
Dorsey, Smith, Holmes, Norris, Brower, Winchell, Montgomery, 
Leidy, and McG^. 

6. The Arid Area 

This area includes New Mexico and Arizona, and parts of Utah, 
Colorado, Nevada, and Texas. It is in the main a region of plateaus, 
canyons, and cliffs, of limited fertile areas bordering stream courses, 
88657'*— 19— Bull 60, pt i ^0 
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and broad stretches of semidesert country. Contrasting thus strongly 
with neighboring areas, it has induced a culture peculiarly its own. 
The cliffs abound in caves and deep recesses well adapted for habita- 
tion, and the modification of these for dwellings probably led to 
the intelligent use of stone in building, with the result that the build- 
ing arts were more highly developed than in any other section north 
of middle Mexico. 

That the region has been occupied for a long period is amply 
attested by the occurrence of great numbers of ruins of substantial 
structures — cliff dwellings, and plateau and lowland pueblos scattered 
broadcast over the territory. Reservoirs and traces of extensive 
irrigating canals attest the enterprise of the people. That the present 
town-building tribes are the descendants of the ancient peoples is 
indicated by tradition, by skeletal evidence, and by material culture. 
The past connects with the present without perceptible break, and the 
implements and utensils of to-day are, except for the intrusive ele- 
ments of white civilization, the implements and utensils of the past 
It is not held, however, that the culture of the area is a close unit, and 
it is to be anticipated that with progress of archeological research 
various somewhat well differentiated cultures will be identified and 
their ethnic and chronologic relations made plain. 

The town-building peoples belong to a number of linguistic 
stocks — ^Zuiiian, Tanoan, Keresan, Shoshonean, Piman, and Yuman — 
and aside from these a number of ndn-town-building tribes occupy the 
region — the Ute, Paiute, Navaho, and Apache — ^the range of whose 
lithic arts is qilite limited, agreeing somewhat closely with that of 
the hunter tribes of the plains and mountains. 

Four types of building are noted — concrete, as in the Casa 
Grande ruins in Arizona ; adobe bricks, as in parts of New Mexico 
and Arizona ; masonry, throughout the region ; and excavated, as in 
Colorado, New Mexico, and Arizona. The cliff dwellings, which are 
of great interest, are as a rule single houses or small groups of 
houses; there are, however, villages capable of accommodating hun- 
dreds of people. Most of them occupy picturesque and almost inac- 
cessible niches in the canyon walls. The plateau sites were often 
selected with a view to defence, and the lowland pueblos were 
practically fortifications. The outer walls were unbroken except by 
a single doorway, while entrance to the dwellings generally was from 
the inner court by way of the roofs of the first story. The estufa, or 
kiva, the sacred chamber, is a feature of exceptional interest. In 
many places steep ascents and narrow passes were defended by low 
walls of rude masonry, and it is assumed that the round and square 
towers found in some sections were designed for observation and 
defence. 
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Apart from the buildings and excavated dwiellings, other features 
of the lithic art of the region, although distinctive, are in no case 
markedly superior to corresponding features of neighboring areas. 
Nearly all implement types are in present use or have been in' recent 
use by the tribes, and the practice of gathering and using stone im- 
plements from the ancient sites has been so general that the old and 
the new are not readily separable, and references of implements or 
other relics of art to particular tribes, ruin groups, or districts must 
be made with caution. The mealing stones, especially the metate 
and the muUer, though plain slabs or shallow troughs, are well made, 
and some of the numerous small mortars and pigment plates are 
carved to represent serpents, birds, and other animal forms. The 
carving of animal fetishes is a noteworthy feature, particularly of 
the modern art, but the work is not of a high order of merit. At- 
tempts at representing the human form are exceedingly crude. The 
most ambitious sculptural effort of the region is exemplified in the 
figures of two crouching mountain lions worked out life-size in the 
rock in place near Cochiti in the Rio Grande Valley, but these figures 
have been so mutilated that it is difficult to determine their original 
merit as works of sculpture. 

Receptacles of stone, apart from the mealing stones and mortars, 
are rare, their place having been taken by products of the potter's 
art, which are abimdant and of superior quality, and remarkable 
for varied and tasteful decoration. The potter's art had reached a 
degree of perfection not greatly surpassed elsewhere in America, 
certain groups of the ware displaying grace of form and beauty of 
decoration advanced seemingly far beyond the attainments of the 
people in other directions 

The minor stone implements of the area correspond in gi*ade 
somewhat closely with those of the Middle and Eastern States and 
the Pacific slope, but the gouge, celt, chisel, and perhaps other 
forms are absent ; while a few are peculiar to the area, as the spatu- 
late celt and the sandal last. The grooved ax takes the most promi- 
nent place, and in form, finish, and effectiveness as a Stone-age 
cutting tool is rarely surpassed. Numerous axes of exceptional inter- 
est are quite distinct in type from the ordinary ax ; these are made 
of fibrolite, a handsome mineral of great toughness and hardness 
which is rarely found elsewhere. Implements for straightening and 
smoothing arrow shafts are quite. numerous and exceptionally varied 
in shape. A group of spatulate implements of jasper, resembling 
somewhat closely the celt of the East, is of special interest Al- 
though it is referred to by the natives as an agricultural implement, 
its modern use, according to Fewkes, is entirely ceremonial. In one 
instance this explorer found 12 of these implements among the 
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sacred paraphernalia of a Hopi altar. The present writer found one 
embedded in a bin of charred corn in a cliff house on the Rio Mancos. 
Hanunerstones of all ordinary varieties are present in large numbers, 
and abrading stones and polishing implements are of common types. 
Chipped implements — arrowpoints, spearheads, knives, scrapers, and 
drill points — are of usual types and are not very abundant or 
especially noteworthy. The materials used include obsidian, jasper, 
and many varieties of chalcedony. Great skill was evinced in the 
manufacture of beads and other small trinkets, the boring being 
done with the pump drill. Bone was much used for awls, and shell 
for ornaments. The bow and arrow was the principal weapon, 
while the atlatl, or throw-stick, was in pretty general use. 

Mines of turquoise were worked extensively in New Mexico, 
Nevada, and Arizona. This semiprecious stone was used for orna- 
ments and especially for inlay or mosaic work, some very attractive 
specimens of the latter having been collected, and it was distributed 
by trade to distant parts, even to Mexico. There are few traces of 
the working of metals, the silversmith's art of recent times having 
been introduced by Spaniards, and the -copper bells occasionally 
found are probably of Mexican origin. The weaving arts and bas- 
ketry were practiced with much skill. 

In three important branches of material culture — the ceramic, 
the textile, and the stone-building arts — this area stands far above 
any other north of middle Mexico. Little evidence of great antiquity 
beyond that furnished by the complex cultural conditions and innu- 
merable deserted dwelling places and acequias has beep found. 

Among those who have contributed observations of scientific 
value regarding the antiquities are : Blake, Cope, Powell, Cushing, 
Fewkes, Bandelier, Matthews, Hewett, Russell, Hodge, Holmes, 
Hough, Jackson, the Mindeleffs, Nordenskiold, Stephen, Pepper, the 
Stevensons, Wheeler, Whipple, Simpson, Abert, Morgan, Dorsey, 
Bartlett, Voth, Bourke, Prudden, Kidder, and N. C. Nelson. 

7. The California Area 

Notwithstanding the diversified physical characters of the State 
and the extraordinary assemblage of linguistic groups within its 
limits, the native culture of California was and is primitive. At 
the same time it is set off with remarkable distinctness from the 
equally primitive cultures of other areas, especially those of the At- 
lantic side of the continent. In the desert and semidesert regions of 
the extreme south and in northwestern Mexico, occupied mainly by 
the Yuman stock, an exceptionally primitive state of culture pre- 
vailed. It is observed that the Santa Barbara region, inchiding the 
islands off the coast, was in early times the center of a somewhat ex- 
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ceptional development in certain branches of handicraft and espe- 
cially in the working of stone, while more primitive but kindred con- 
ditions prevailed to the north and east throughout California. 

The lithic antiquities of the Santa Barbara district, which are 

attributed in large part to the Chumashan group, are 
foraia^^'** ^*" characterized by great numbers of well-sculptured 

domestic utensils — ^bowl-shaped mortars, and long, 
graceful pestles of sandstone, globular cooking pots, rectangular 
and ovoid baking or boiling plates, tubular tobacco pipes of steatite, 
and polished bowls and cups of serpentine. The quarries from 
which the materials were obtained are situated partly on the 
mainland, but principally, it is believed, on the islands off the 
coast. The shell heaps and village sites of the mainland and 
of the islands have been examined by Schumacher, Bowers, Nel- 
son, and members of the War Department surveys, and the quarries 
of Santa Catalina Island have been described by Schumacher and 
the present writer. Contrasting with the thin-walled bowl-like 
mortars of this district and the slender, ^aceful pestles associated 
with them, are the heavy, globular, conical, and cylindrical mortars, 
the numerous mortars and clusters of mortars worked in outcrop- 
ping rock masses with their heavy cylindric pestles, and the metate 
slabs with their flattish mullers which occur in great numbers in 
many sections. 

Bone was much used for piercing implements and ornaments. The 
beautiful shells of the coast— especially the haliotis and large clam — 
were a favorite material for the manufacture of personal ornaments, 
and the dentalium and other of the smaller shells served as orna- 
ments and as a medium of exchange. 

In the middle and northern districts obsidian is plentiful, and 
chipped implements made of this material are found in great num- 
bers. The large knives, some of which measure 2 feet or more in 
length, are marvels of the flaking art, and are second in this respect 
in North America only to the slender flint blades of Tennessee. 
There are also superb flint blades in some localities, and arrow- 
points and spearheads of exceptional beauty are found, their manu- 
facture having continued in some sections down to the present day. 
Other features deserving special mention are the perforated dig- 
ging weights made of numerous varieties of stone, the hook-shaped 

carvings and the killer- whale images of soapstone of 
frrcaHforn^a'*^" *^® Santa Barbara region, and the plummet stones 

of middle California. Among the unique objects are 
specimens of boat-shaped amulets and banner stones (imperforate) 
of eastern type found in middle California. It is a remarkable fact 
that the grooved ax, the celt, and the gouge, implements of so much 
importance in eastern areas, do not occur, or are found but rarely, 
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on the Pacific slope; the small adz blades take, in a measure, the 
place of these tools. 

The dwellings were of grass, brush, bark, and earth, and in the 
north were to a limited extent of slabs of wood. Some of the floors 
were excavated to slight depths, and many of the more primitive 
structures were covered with earth. Absence of stone building from 
the area and the practical absence of pottery are in striking contrast 
with the well-matured state of these arts in the arid region on the 
east, shortcomings which, notwithstanding the well-made utensils 
of stone and the exquisite basketry and shell and bone work of Cali- 
fornia, place the Pueblo culture on a considerably higher plane than 
that of even the most advanced group of the Pacific States. The 
practice of agriculture gave the Pueblo people a decided advantage 
over the nonagricultural peoples of the coast, whose chief food 
resource, apart from the products of the chase, consisted of acorns, 
seeds, and berries. 

The handiwork of the tribes of the coast merges with that of 
the inland valleys and ranges, and this blends in turn with the 
culture of the Sierra, and the basin range region to the east. The 
transition between the culture of southern California and that of 
the Pueblo region is decidedly abrupt, although the somewhat recent 
coastwise extension of the Shoshonean stock from the east has 
resulted in limited blending. The transition to the north is gradual, 
the disappearance of the oak being responsible for marked changes in 
the activities and manner of life of the people. 

A most extraordinary feature of California archeology is the 

occurrence of articles of stone — mortars, pestles, and 
Area^*^^'^*^^"* Other objccts of kindred culture grade, as well as 

fossil human remains — ^in the gold-bearing gravels of 
the mountain valleys, numerous specimens having been reported as 
coming from beneath beds of lava of early Quaternary or late Ter- 
tiary age. That the relics are old in cases can not be doubted, but 
their exact chronological place and value have not as yet been 
ascertained. 

The most noteworthy features of Californian culture are entirely 
its own and are manifestly due in great measure to the molding 
influences of the environment. The acorn is probably responsible 
for the wonderful development of the mortar and pestle, and de- 
posits of soapstone have made possible the unique cooking pots and 
other noteworthy features of the native handicraft. The art of 
basketry was remarkably developed and retains its superiority to the 
present day. Water-tight baskets and utensils of stone took the place 
of earthenware. 

It is interesting to note that, beginning in middle California, the 
status of culture as represented by art works rises gradually as we 
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pass to the north through Oregon, Washington, and British Colum- 
bia, the cuhnination being reached with the tribes of the Northwest 
coast. In the south attempts to model or carve the human figure 
are unknown, while animal figures are of rare occurrence. As we 
advance toward the north sculptures, human and animal, increase in 
number, and in British Columbia there is an extraordinary develop- 
ment of the sculptor's art culminating in the remarkable grave posts, 
masks, and giant totem poles. That Middle America has had no 
influence on the culture of this coast is manifest. 

Considering all phases of their culture, the achievements of the 
California tribes must be regarded as inferior to those of thie Gulf 
States, the Mississippi Valley, the Pueblo region, and the Northwest 
coast, and possibly even to the Eskimo of Alaska. m . 

Among those who have conducted archeological investigations in 
California are: Whitney, Schumacher, Yarrow, Henshaw, Powers, 
Bowers, Holmes, Sinclair, Meredith, Terry, Yates, Palmer, Becker, 
Nelson, Rust, J. C. Merriam, and Skertchley. 

8. The Columbia-Fraser Area 

The interesting region beginning in northern CaJifomia and 
extending north to include the Columbia and Fraser Valleys pre- 
sents diversified yet in a large way uniform culture phenomena. 
Owing to the somewhat marked differences between the coastal 
environment, which is moist and rich in- forests, and the interior, 
which assumes generally a semiarid aspect, the material culture, 
ancient and modern, presents numerous minor differences. Naturally 
the inland culture graduates into that of the plateau and mountain 
region on the east. It is not separated very definitely from Cali- 
fornia on the south, but presents strong contrasts with the culture 
of the Northwest coast. 

The inhabitants of recent times comprise numerous stocks and 
tribes of primitive culture whose chief dependence was and is hunt- 
ing and fishing and the natural supply of seeds, nuts, fruits, and 
roots. In the south the acorn was a principal article of diet. Their 
better houses were of wood and earth and have left few traces except 
the shallow floor excavations with accompanying heaps and ridges 
of earth, and in the arid interior the earth rings which mark lodge 
sites. Along the shores are numerous shell heaps, the industrial 
contents of which agree with those of the general region except in so 

far as differences have resulted from differences in 
works'* ^*^*^" environment Eells mentions burial mounds in the 

Willamette Valley which yielded a wide range of 
the ordinary local relics, besides, in cases, glass beads and articles of 
iron. Chase examined certain mounds on the coast in southwestern 
Oregon, with similar results. Earthworks and simple fortifications 
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are mentioned by both explorers. Numerous cemeteries have yielded 
many relics of art of all classes. Rock carvings are distributed gen- 
erally over the area. 

The relics of stone seem to tell a consistent story of ethnic condi- 
tions varying but little from that of historic times, 
stone Implements Certain forms of implements and objects of sculp- 
ture characteristic of California extend to the north 
throughout the entire length of the- area, while other forms character- 
istic of the Northwest coast extend far to the south. Deep globular 
forms of mortars prevail in some sections, and metates are 
found in others. The pestles in certain regions are of the ob- 
long-club shape, many well finished and even tastefully carved, 
while in others they are ovoid or flattish, many being merely 
adapted bowlders. All were used as hammers on occasion. Tobacco 
pipes, straight in the south and bent tubes and other forms in the 
north, are mentioned. The grooved ax and celt are absent, the adz 
blade taking the place of these forms here as elsewhere on the 
Pacific slope. Dishes, slate knives, sinkers, wedges of antler, abrad- 
ing stones, scrapers, drills, arrow-shaft rubbers, clubs (the latter 
of bone and stone), projectile points, and knives are found in 
numbers. 

Among objects of exceptional types may be mentioned large 
obsidian ceremonial blades in the south, batons of stone or bone 
carved to suggest or represent animal shapes, weight-like stones with 
loop for suspension, and certain curious carved heads which have been 
regarded by some as intended to represent apes. The latter, although 
not carvings of particular note, find no counterparts in any section of 
North America. 

Detailed study of this region would, perhaps, as in other cases, 
require its separation into two or more minor environments, but the 
blendings of the material culture are so intricate that conclusions of 
value can not be reached until further field investigations are made. 

There appears no certain evidence of the presence in early times 
of peoples distinct in character and culture from those of the present. 
The valley of the Columbia is given an important place in the ethnic 
history of the continent by Morgan, who imagined it was a kind of 
hothouse, the multiplying peoples of which spread out over the south 
and east; but slight evidence has been found to support this hypoth- 
esis. Certain finds of supposed geologically ancient human remains 
and culture traces have b^^n reported, but none of these have so far 
been fully authenticated. If, however, geologically ancient man did 
occupy the continent, the valley of the Columbia ought to be a very 
promising field for the discovery of the record. 

Explorers of the region include Schumacher, Eells, Smith, Boas, 
Terry, Dawson, Morice, and Chase. 
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9. The Northwest Coast Area 

This area comprises a rather narrow strip of the mainland and 
the contiguous coastwise islands in British Columbia and Alaska, 
and extends from Puget Sound on the south to Mount St. Elias on 
the north, a distance of twelve or thirteen hundred miles. The 
present tribes belong to half a dozen stocks, well differentiated in 
physical characteristics from the Eskimo, with whom they come in 
contact on the north, and differing somewhat decidedly from the 
Indian tribes on the east and south. The material culture embodies 
many noteworthy and exceptional features and, as a whole, stands 
well apart from all other cultures of the continent. It resembles in 
some respects that of the coast culture on the south and that of the 
inland culture on the east. Hunting and especially fishing are and 
have always been the chief food resources of the people, agriculture 
being unknown. The area abounds in splendid forests, and the 
people have developed exceptional skill in carving wood, originally 
with stone tools, and later in greater elaboration with implements 
of iron and steel. The dugout canoes are often of great size, beauty, 
and seaworthiness, and are probably the world's highest achievement 

in this direction. Not less worthy of mention are 
Th©^ Sculpture ^j^^ substantial houses of hewn timbers, and the totem 

poles, house posts, grave posts, human and animal 
effigies, and various utensils, masks, and other objects carved with 
a skill and boldness that would do credit to any people. Although 
it must be allowed that these results are due in a measure to 
the acquirement of white men's tools, it can not be denied that 
the people are endowed with a genius for sculpture without 
parallel among the tribes of northern America. Their skill in carv- 
ing extended to stone, shell, bone, and horn, and to a wide range 
of minor articles of use, ornament, faith, and ceremony. The 
artifacts of stone include hammers and mauls of the highest known 
types, adzes, mortars, pestles, knives, batons, tobacco pipes, amulets, 
ornaments, and other objects, but examples of chipped stone are of 
rare occurrence. Pottery is unknown, vessels of wood, bone, and 
horn serving in its place. Slate obtained from deposits on the Queen 
Charlotte Islands has been much used in recent times for carving, 
and remarkable results are seen in miniature totem poles, boxes, 
dishes, pipes, and in diversified animal, human, and fanciful forms. 
Jade, found in the Frazer Valley and probably elsewhere, was skill- 
fully cut by primitive abrading processes and shaped into tasteful 
implements and ornaments. Much taste is shown in the inlaying of 
ornaments of bone and stone with the brilliant nacre of shells. 
Petroglyphs are numerous in some sections and probably date back 
to very early times, although they display the peculiar character- 
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istics of the graphic art of the living tribes as embodied in painting, 
engraving, and weaving. Copper was and still is worked with 
considerable skill, and although the native metal occurs within the 
area, it is not known to what extent it was mined and utilized before 
the coming of the whites. Certain features of the arts — ^practical, 
religious, and ornamental — ^are thought to suggest inspiration from 
the Pacific islands, but if this is shown to be the case we shall still 
be unable to say whether that influence may not have been exerted 
exclusively during the rather long period since modern seagoing 
vessels began to ply back and forth on the Pacific. Traces of 
advanced Asiatic art are occasionally encoimtered along the coast, 
but these may be attributed to the stranding of vessels carried across 
the Pacific by the Japan current rather than to purposeful voyages 
in prehistoric times. 

The peculiar geography of the country has doubtless served in 
conjunction with its exceptional vegetal and animal resources to 
develop the unusual ability and enterprise of the people. Indeed, if 
a greatly diversified coast line tends, as some have held, to accelerate 
the culture progress of peoples, the inhabitants of this region should 
rank high among American nations. 

The archeologist can lay little exclusive claim to the antiquities 

of the region, since nearly all the known forms of 
cafEvidence °^**^ native artifacts appear to have been in use since the 

coming of the whites, and these have given way only 
gradually to the encroachments of iron and steeL Scientific re- 
searches within the area have hardly touched the problems of 
antiquity, and no evidence serving to carry the history of man 
into the remote past has been obtained. The culture, so far 
as observed, appears to be decidedly homogeneous and with slight 
trace of antecedent forms of art either lower or higher than the 
historic. It is believed by some authorities that certain elements of 
the population entered the area from the highland valleys on the 
east. Although this region lies along the most likely trail of peoples 
entering America by way of Bering Strait, nothing has been observed 
in the culture of the people suggesting migrations from the north, 
and no characteristic features that might not have arisen within the 
local environment or from possible intrusions within a few hundred 
years. 

Original investigators of this area who have contributed informa- 
tion regarding the native culture and antiquities are Vancouver, 
Swan, Niblack, Boas, Emmons, Smith, Swanton, Curtis, and others. 

10. The Arctic Coast Area 

The arctic characterization area extends from Greenland on the 
east to farthest Alaska on the west, and from the tortuous northern 
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shores of the continent somewhat indefinitely into the interior. 
Along the Atlantic and Pacific coasts the peculiar arctic culture 
shades off into the cultures of the south. Where not subject to the 
direct influence of other races, it is essentially Eskimoan in its 
prehistoric as well as in its historic phases, and the uniformity of 
the frigid environment and of the racial elements involved has 
resulted in marked uniformity of achievement throughout the area. 
Indeed, so all-impelling are boreal conditions that it would seem 
strange, since Bering Strait does not interfere with free intercourse 
between the east and the west, did this uniformity not extend prac- 
tically the entire length of the Arctic Circle. The 
Merge^"^ ^"''"^ culture of the past merges into that of the present 

and archeological researches may be expected in 
time to contribute much of interest to the culture history of 
the area, at least of the more recent past. There is no doubt that 
marked changes have taken place in the arts and manner of life 
of such of the peoples as have come in close contact with the 
whites, but we may feel assured that their ingenuity and their excep- 
tional dexterity in many directions are indigenous traits, developed 
largely as a result of long struggles with the exacting environment. 
In these inhospitable regions shelter during the inclement seasons 
is an ever-existing necessity, but home building had its severe limita- 
tions. Houses were built of driftwood, whalebones, stone, earth, 
sod, and snow, and the sunken floors aided in making existence dur- 
ing the long winters bearable. Explorers find traces of these long- 
deserted structures and of storehouses and cairns scattered along 
thousands of miles of the frozen coast. 

Fire for warmth and for cooking is a first consideration to dwellers 
in the arctic, and since oils and fats were the main dependence for 
fuel, the lamp filled an important place in every household. This 
useful utensil was made usually of soapstone. It is a remarkable 
fact that the lamp is unknown in any other part of America, while 
several forms are found in arctic Asia. 
Hunting and fishing are and were always necessarily the almost 

exclusive means of subsistence of the people, and 
Skill in the Arts weapons and other devices for capturing game are 

among the most ingenious of their kind. In the west 
tough jades, the rare pectolites, and other hard varieties of stone were 
employed in making mortars, pestles, dishes, vessels or receptacles, 
hammers, adzes, chisels, picks, knives, whetstones, sinkers, tobacco 
pipes, and other implements and utensils. Hard and brittle stones, 
as flint and slate, were wrought and skillfully shaped by fracture 
processes into knives, scrapers, drills, and projectile points, and 
the art is by no means a lost one at the present day. It is a note- 
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worthy fact that, although great skill was shown in the shaping 
of stone by these processes, spear and harpoon heads, knives, and 
especially the woman's knife, were very often shaped and sharpened 
by grinding. Familiarity with this process in the shaping of bone 
and ivory would necessarily suggest its use in working stone. The 
grooved ax, celt, and gouge are absent from the area. 

Stone was used also in the manufacture of various personal orna- 
ments, as labrets, beads, ear plugs, and pendants, some of these being 
unsurpassed for beauty of material and finish. Figurines, toys, 
fetishes, charms, talismans, and a multitude of other articles were 
also carved with gi*eat skill and in all available materials, and en- 
graving of pictorial subjects of considerable merit is a distinctive 
feature of the more recent arctic art. 

It is a remarkable fact that pottery was formerly in common use 
in the far north, especially along the coast as far east as Franklin 
Bay. The vessels, rather thick-walled, and generally of medium or 
large size, were probably intended for cooking and containing food, 
but are of good shape and tastefully ornamented with incised and 
impressed decorations. The pottery-making period is not yet deter- 
mined, but the art appears not to have been practiced in recent times, 
except in the manufacture of lamps. 

As with many of the ethnic areas of America, the material culture 
of the present and past blend completely. The task of determining 
by a study of the antiquities the changes that have been wrought 
falls to archeology. The shell heaps of the Aleutian Islands have 
yielded data of interest regarding the problems of chronology, carry- 
ing the story back perhaps thousands of years. The Bering region 
is believed to be pregnant with historic interest — geological, geo- 
graphical, climatic, and anthropological — ^to hold within its soil and 
more recent formations solutions of many of the problems of the 
Ainerican race — ^but the inquirer must wait. 

A comparison of the culture of the Eskimo race with that of the 

other ethnic groups of the continent must result in 
Culture statue giving this people an enviable place in the scale of 

intellectual achievement, but the environment has 
placed rigid limitations on the possibilities of accomplishment. 
However, the list of minor artifacts would probably be as long as 
that of any other northern American area, and many of the things 
are without corresponding features elsewhere. 

Among the explorers who have contributed original information 
regarding Eskimo culture may be mentioned Dall, Murdoch, Nel- 
son, Turner, Boas, Solberg, Rink, Mackenzie, Holm, Frobisher, 
Simpson, Krantz, Kane, Hoffman, Grenfell, and Stefinsson, 
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11. The Great Northern Interior Area 

Archeologically the great interior region of British America is 
practically a negligible quantity. It may contain traces of early 
occupancy of deep interest to the historian of the race, but research 
has as yet made slight progress within its borders. It is assumed 
as probable that successive installments of migrating peoples entered 
the gateway at the northwest and moved southward and eastward 
over the region, some remaining, unaware of better things, others 
passing on to more genial climes. None appear, however, to have 
made a perceptible impression upon the face of the northern wil- 
derness. Over a large part of the area, at least, all traces of very 
early occupancy, if such there ever were, must have been wiped out 
by the ice sheets which, one after another, swept southward over the 
country, the latest invasion in the central region continuing down 
to the period which witnessed the building of the Egyptian pyra- 
mids. Limited areas in the west and northwest were 
Antiquities Rare not thus invadcd, but these have, as yet, yielded 

nothing of particular value to archeology. The ex- 
tensive operations of the gold miners of the Yukon have, during 20 
years of unprecedented activity, brought to light no trace of man 
or his works. 

That the primitive Athapascan and Algonquian stocks — ^the cari- 
bou-hunting peoples — ^have long occupied the region and have left 
the simple products of their handicraft on countless abandoned 
sites is safely to be inferred, but it is probable that past cultures did 
not in any instance rise above the level of the present. The re- 
searches of Mackenzie, Hearne, Morice, and others indicate the 
poverty of the historical tribes in manifestations of material culture, 
and the archeologist may expect to find little beyond artifacts of 
the simplest type — projectile points, knives, scrapers, abrading 
stones, hammerstones, boiling stones, and minor relics of other ma- 
terials — merely such things as are necessary to the existence of 
hunter tribes. Traces of intrusive culture may be expected along 
the western and southern borders. The unfolding of the story of 
the past in this area must prove a tedious and almost thankless task. 
At any rate, it is apparent that in the present state of our re- 
searches this region will seldom be referred to in the discussion of 
the antiquities and culture history of the continent. 

Explorers of this area who have made contributions to the history 
of early times include Mackenzie, Hearne, Morice, Hill-Tout, Daw- 
son, and others. 

12. The North Mexican Area 

Consideration of the culture areas of Middle and South America 
is here limited to the broadest possible geographical grouping, the 
brief sketches presented being intended merely to define the areas 
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sufficiently for convenient reference in describing the antiquities 
and in comparing the cultures of the regions in a broad way. 
In passing from the arid region of the southeastern United States 

into northern Mexico but slight change is observed 
Continuous Arid ^^ ^j^^ character of the country and in the status 

of the aboriginal culture, either present or past. 
Similar conditions prevail over a wide zone extending from the 
Gulf and the Rio Grande on the east to the Pacific on the 
west. The prevailing arid characteristics of the country are in- 
terrupted only by the forested belt of the Sierra Madre. No very 
definite line can be set for the southern limit of the area until fuller 
studies have been made of the antiquities. The tribes of the pres- 
ent and of the historic past represent numerous linguistic stocks — 
Nahuatlan, Athapascan, Serian, Yuman, Janambrian, Tamaulipe- 
can, and Pankawan. In the north, apart from the Casas Grandes 
group of ruins, few architectural remains worthy of particular note 
have been observed. The cliff dwellings of the mountain tribes cor- 
respond closely in most respects with those of the north, and nu- 
merous caves which have been used for dwelling and burial occur 
in the general region ; from these mummies or desiccated bodies and 
certain primitive artifacts have been recovered. Village sites yield- 
ing the usual varieties of relics are common along the streams, more 
especially along those which descend from the plateau to the Gulf 
on the east and to the Pacific on the west. The minor relics include 
some crude sculptures and numerous mealing stones, axes, hammers, 
and other artifacts of types not differing radically from those of the 
northern Pueblos, yet showing in some respects the influence of the 
farther south. Pottery of excellent make and tasteful decoration 
is found in a few localities, that from the Casas Grandes in Chi- 
huahua having exceptional interest and rivaling the best wares of 
Arizona. It appears, however, that over a large part of the area, 
especially on the east and west, culture never rose far above the 
primitive hunter-fisher level. This f^^ct is graphically set forth by 
Father Baegert, who had a most intimate knowledge of the tribes of 
the California peninsula,^ and by McGee, who made valuable studies 
among the Seri on the island of Tiburon and the neighboring main- 
land.2 

It is assumed that this region witnessed the passage southward 
of the racial currents which overspread central Mexico in prehistoric 
times, reaching the culmination of their advancement and power in 
the valley of Mexico at the period of the Spanish invasion, but it is 
not likely that the scattered antiquities will ever contribute mate- 

^ Baegert, An Account of the Aboriginal Inhabitants of the California Peninsula. 
'McGee, The Serl Indians. 
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rially to the history of these movements or to the elucidation of the 
events which led to Aztec domination. The Quemada in Zacatecas 
is the most northern of the well-known groups of architectural re- 
mains of middle Mexico. It is not likely that others of equal impor- 
tance remain to be discovered. Earthenware of fine make and re- 
markable artistic excellence has been obtained by HrdliSka well north 
in the State of Durango. 

Among the explorers of the region who have contributed informa- 
tion relating to the antiquities are Palmer, McGee, Batres, Lumholtz, 
Ilrdlicka, and Archives of La Mission Scientifique^ vol. iii, Paris, 
1867. The earlier explorers are given in Bancroft, Native Races, 

vol. IV. 

13. The Middle Mexican Area 

Passing to the south beyond the limits of the arid region into 
middle Mexico we begin with the valley of the Rio Grande de Santi- 
ago on the Pacific side and the Rio Panuco on the Atlantic side to 
encounter traces of a more advanced culture, represented by ruined 
st(Hie-built pueblos of remarkable type and other works and artifacts 
characteristic of middle Mexico. For present purposes it is conven- 
ient to include in the middle Mexican area a broad zone, limited on 
the north as above indicated, and on the south by a somewhat arbi- 
trary line separating middle and southern Mexico, and extending 
from the Pacific to the Gulf across the States of Guerrero, Oaxaca, 
and Vera Cruz. This area is occupied in large part to-day by the 
several stocks of people encountered and conquered by the Spanish 
invaders 400 years ago. Although the ancient remains of the area 
must, in considerable measure, be attributed to the tribes or nations 
known historically, it is known traditionally that successive waves 
of population swept the region in prehistoric times, thus complicat- 
ing the culture traces and making the task of separat- 
wid^cuiture*^**^** ing the various classes of remains ethnologically and 

chronologically a most difficult one. The Nahuatlan 
stock, of which the Aztec is the best-known branch, held do- 
minion over much of the area on the arrival of the Spanish and 
ordinarily is given credit for the lion's share of the archeological 
remains, especially in the valley of Mexico. Of the other stocks the 
Tarascan, west of the valley, and the Huastecan and Totonacan on 
the east slope and Gulf shore, had developed cultures of much in- 
dividuality and perhaps not inferior to that of the Aztecan, while the 
Otomian stock on the north has been usually ranked, seemingly with 
much justice, as hardly more than savage. 

The Aztec were preceded in the valley by other groups of peo- 
ple, probably of kindred origin, the best known being the Toltec, to 
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which people are ascribed the most important architectural remains 
of ancient Mexico. These include the ruins of San Juan Teotihuacan 
and Cholula. The former, situated within the northern rim of the 
valley, was a place of much importance, possibly the greatest of the 
American cities. The buildings proper are now in an advanced state 
of ruin, the sites being marked by many almost shapeless mounds; 
the only commanding features being the pyramids of the sun and 
moon. The latter, in the State of Puebia, is to-day represented by the 
greatest of the American pyramids, now a somewhat featureless 
mound 200 feet in height and 1,400 feet square at the base. Like 
nearly all of the American pyramids it was crowned originally by a 
temple. It is now occupied by a Catholic cathedral. 
The minor relics of these and other sites attributed to the Toltec 

are of much scientific and esthetic interest. Our 
Toltec RemaiDB knowledge of this people is extremely shadowy, the 

large body of tradition relating to them not yet 
having been sufficiently analyzed to determine its true value. It is 
held by some authorities that the Toltec were of kindred stock with 
the Nahua and that they were pushed to the south into Central 
America by the intrusion of that people, their descendants being 
known to-day as the Maya or Maya-Quich6. It is further held that 
the Huasteca of the State of Vera Cruz are a remnant of that people 
holding a small part of their original patrimony. 
The Aztec, who followed the Toltec in the Valley of Mexico, have 

left us but meager traces of their architectural 
AatecCuitnre achievements, their chief city, Tenochtitlan, having 

been obliterated by the building of the Spanish City 
of Mexico, but many important works of sculpture and especially a 
wide range of minor works in stone and clay are preserved. Among 
the more important sculptures brought to light within the limits of 
the City of Mexico are the great calendar stone, the Tizoc votive disk, 
often called the sacrificial stone, and the colossal composite image of 
a deity, probably the feathered serpent goddess Coatlicue, embody- 
ing various strange symbols and mythological conceptions strongly 
suggestive of the sanguinary character of the Aztec religion. 

Excavations in the valley have brought to light traces of succes- 
sive culture-bearing strata rich in minor artifacts of many classes, 
among which are tasteful and even elaborate works in clay, alabaster, 
obsidian, jade, and other hard stones, gold, silver, and copper. It is 
assumed that these remains represent in the order of their superpo- 
sition successive occupancies of the valley, but up to the present 
time little systematic work has been done tending to solve the 
chronologic problems. Noteworthy advance had been made in 
pictographic and glyphic writing and a number of codexes of the 
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early Spanish period are preserved in foreign libraries. Numerous 
superb examples of mosaic work preserved by the conquerors of the 
valley are now among the valued treasures of European libraries and 
museums. 

A most noteworthy feature of the antiquities of the middle Mexi- 
can region are the mines of obsidian, the most im- 
Obsidian Mines portant example of which is located near Pachuca, 

north of the Valley of Mexico. From this source the 
raw material, more especially in the form of nuclei or cores, from 
which flake knives were made in vast numbers, was obtained. 

In the State of Morelos, immediately southwest of the Valley of 
Mexico, architectural remains of distinctive type are encountered, 
the best known example of which crowns the fortified "Hill of 
Flowers," Xochicalco. These and other kindred ruins lie within 
the area occupied by the Nahua peoples, but are not with certainty 
attributed to the Aztec. Archeological investigations in this sec- 
tion of Mexico have been extremely limited, but a somewhat grad- 
ual transition of culture traits into those of southern Mexico is 
assumed. The Tarascans west of the valley, occupying histori- 
cally the State of Michoacan and part of Guanajuato, were equal 
in many departments of culture to the Aztec, although little prog- 
ress had been made in architecture either by these people or by 
earlier occupants of the region. 
To the east of the Valley of Mexico, in the Huastecan and Taras- 

can areas, traces of culture development of most 
Bastern Mexico striking character are thickly distributed over the 

slopes of the plateau and down to the Gulf coast. 
The most noteworthy structure encountered is the stepped and pan- 
eled pyramid of Papantla in the State of Vera Cruz, possibly 
referable to the Huastecan stock. The minor relics include some 
remarkable works, among which are the dextrously caryed collars or 
yokes of diorite sometimes referred to as sacrificial collars. Beauti- 
ful and equally problematical " Palmas " carvings and the gargoyle- 
like representations of the vulture and other creatures give a unique 
character to the sculpture of the region. 

It appears from the character of the remains that this area must 
have been one of the earliest to witness advance to the higher planes 
of aboriginal culture, though as yet we have acquired only meager 
knowledge of the chronology of events and little comprehension of 

the causes wiiich led to exceptional artistic develop- 
oidest Dated Relic meut. The oldest dated antiquity thus far collected 

is a small jade figurine, on the front of which is the 
date in glyphic characters, interpreted by Morley as corresponding 
to 100 B. C. Passing northward of the Rio Panuco few traces of 

38657*— 19— Bull. 60, pt i 10 
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advanced culture have been found and nothing of interest is encoun- 
tered along the coastal region until we are well within the Valley of 
the Mississippi. Of the tribes of that valley it may be said to 
their credit that in the magnitude of their imdertakings, as illus- 
trated, for example, by such works as the Cahokia mound, they 
were close rivals of the pyramid builders of the south. Had they 
used stone instead of earth and wood they would probably be able 
to claim a much higher place in the American culture scale than is 
now awarded them. 

Among the more recent explorers of this area are: Maudslay, 
Bandelier, Seler, Saville, Holmes, Tozzer, Fewkes, and Batres. 
Earlier authorities are given in much detail by H. H. Bancroft in 
his Native Races, vol. iv, and in Walter Lehmann's Methods and 
Results of Mexican Research. 

14. The South Mexican Area 

The South Mexican area, aside from the Yucatan Peninsula, 
which is properly eastern Mexico (Merida, the capital of Yucatan, 
being much farther north than the City of Mexico), comprises the 
States of Guerrero, Oaxaca, and parts of Vera Cruz. The pre- 
Columbian aborigines, represented to-day by their descendants of 
Zapotecan, Zoaquan, and other stocks, had reached a degree of 
advancement in most respects equal to, and in some respects superior 
to, that of middle Mexico. The culture appears, however, to be much 
diversified, and the antiquities present features essentially distinct 
from those of the areas on the north and east. There were numerous 
important centers of development, although there remains to-day 
west of the Isthmus of Tehuantepec but one well-preserved architec- 
tural group, that of Mitla, 20 miles east of the city of Oaxaca. The 
several buildings contain few features in common with the build- 
ings of neighboring regions and find no close analogies, so far as 
determined, even in the immediately adjacent districts. Mitla can 
boast also of a unique type of mortuary structures unsurpassed in 
ornamental elaboration by any other American burial monuments. 

The defensive motive would seem to have exercised in many 
cases an important influence on the selection of occupied sites, and 

the visitor to central Oaxaca is astonished to behold 

Oa°xlcr*^*^" ""' ^^® summits of lofty hills and mountain ridges 

notched by the ruins of pyramids and other massive 
structures, the most remarkable example of this class being Monte 
Alban, near the city of Oaxaca. The slopes of the great ridge are 
entirely remodeled by man and the summit, a mile in length, is 
leveled off and covered with a remarkable system of terraces, pyra- 
midsy and sunken areas. 
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The minor artifacts present features hardly less noteworthy than 
do the greater works. The potter's art had an exceptional develop- 
ment, a group of mortuary vases standing at the head of American 
fictile products in bold elaboration of life forms. The lapidarian 
and metal work were also of a high order. It may further be stated 
to the credit of the south Mexicans that they can justly lay claim 
to foremost progress in the development of the calendar and of a 
system of pictographic and glyphic writing, a number of codexes 
attributed to them being preserved in the libraries of Europe, a 
claim well supported by the identical character of designs painted in 
rich colors on the walls of two of the principal buildings at Mitla. 

Unfortunately little advance has been made in the exploration 
of the southern territory apart from those sections penetrated by 
the railways. Among the more recent explorers of the region are 
Maudslay, Seler, Holmes, Batres, Leon, and Saville. See Bancroft's 
Native Races for the earlier explorers. 

15. The Maya-Quiche Area 

The culmination of aboriginal American advancement was reached 
in the great Maya-Quiche area of Middle America, which includes 
Yucatan, Campeche, Tabasco, and Chiapas in Mexico, all of Gaute- 
mala and British Honduras, and large sections of Honduras and 
Salvador. The Maya-Quich^, or for brevity the Maya race, com- 
prises at present the bulk of the population of the region, estimated 
at a million souls. The stock is believed to have occupied large 
areas in middle Mexico before the invasion of the Nahua, as already 
noted, and the Huasteca of Vera Cruz and San Luis Potosi are re- 
garded by some as a remnant group. The culture of the Huasteca, 
however, appears to have been allied to that of the other peoples of 
middle Mexico rather than to that of the great Maya area of the 
east and south. In the southern part of the latter area, in western 
Guatemala and Salvador, a large Xahua element found lodgment in 
early times and has doubtless exercised a decided influence on the 
culture of the region, the archeological remains displaying certain 
affinities with that of the Aztecs. 

Numerous centers of development within this area are represented 

to-day by ruined cities of remarkable character and 
c^ters^"**"*^* large extent, principal among which are Chichen 

Itza, Isamal, TJxmal, Labna, and Mayapan, in Yuca- 
tan; Chakanputun in Campeche; Palenque in Chiapas; Tikal, Na- 
ranjo, Piedras Negras, Yaxchilan, Seibal, and Quirigua in Guate- 
mala, and Copan in Honduras. All of these were abandoned at 
the time of the arrival of the Spanish invaders or soon thereafter, 
and, although the various agencies of destruction have been at work 
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for 400 years, some of the edifices, built of massive masonry, stand 
almost complete to-day as noble monmnents to the genius, skill, and 
taste of the ambitious builders. 

The sculptor's art had reached a remarkable degree of perfection 
notwithstanding the fact that so far as has been determined tools 
of stone only were used in the work. Sculpture was employed ex- 
tensively in the embellishment of buildings, with a freedom and 
effectiveness truly surprising. Where suitable stone for carving 
was not readily available, stucco was employed with excellent effect 
in surfacing and ornamenting the buildings. These builders were 
masters of formal geometric design, but reveled especially in the 
elaboration of life forms and fantastic creations of the imagination, 
in which work there appear many suggestions of the virile art of 
the Far East. Sculpture, aside from its architectural application, 
is displayed in monolithic monuments of large size and great beauty, 
as exemplified in the stelae and altars of Copan and Quirigua, and in 
a multitude of minor works. 

The potter's art was cultivated with marked success technically 
and esthetically. Among the exceptional products is a kind of 
glazed hard-burnt ware of unique design closely imitating copper 
or pewter in appearance, which is distributed, though sparsely, over 
a wide area. In Guatemala are found vases with polychrome de- 
signs of rare beauty embodying glyphic inscriptions. Perhaps the 
most remarkable product so far collected is represented by a series 
of artistically modeled and uniquely decorated vases, choice ex- 
amples of which are preserved in the Peabody Museum. A nimiber 
of interesting examples of mural painting are preserved. 

The culminating achievement of the race is its highly developed 

system of ideographic writing, which it is believed 
Glyphic wriung was already beginning to embody certain phonetic 

elements, presaging the development of a phonetic 
system of writing. The glyphic inscriptions are represented by 
numerous examples sculptured in stone, modeled in stucco, and 
painted on walls, vases, sheets of parchment, and paper. The long 
sheets of the latter were folded and bound into books after the ori- 
ental fashion. Although these picture writings, in the absence of a 
key, can not actually be read by our scholars, much has been deter- 
mined with respect to their nature and application. It appears that 
they are largely calendric, serving to record dates and events of im- 
portance, and in setting forth and fixing the dates of the oft- 
occurring observances of religion, which held a most important place 
in the lives of the people. The exceptional advancement of the Maya 
is indicated especially by their knowledge of astronomy and arith- 
metic and by the development of a calendric system which compares 
favorably with that of the Old World of corresponding centuries. 
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It is much to be regretted that the minor relics of the region .. 
not been adequately collected. The masterly products of the handi- 
crafts might be thought to imply the employment of implements and 
utensils of very highly developed types, but so far as the evidence 
goes these do not appear to be greatly superior to those of many of 
the more primitive peoples of the continent. The carving of artifacts 
devoted to sacred and ceremonial purposes and to ornament display 
decided skill and taste. The lapidary expended his energies on vari- 
ous personal ornaments and talismanic trinkets, many of which were 
of jade. Although metal was scarce in the region, the goldsmith pro- 
duced many articles of exceptional merit. Few traces of the textile 
art have been spared but, judging by the sculptural and pictorial 
representations, the costumes of the people were among the most 
elaborate that the world has ever known. 

It is not ea^ to reach a satisfactory conclusion respecting the in- 
fluences which led to the remarkable cultural de- 
cuiture History velopmeut of this region and of the Maya race, and 

no particular light is thrown upon the subject by the 
preserved chronicles. There are, indeed, certain features of the an- 
tiquities, especially in architecture, which suggest the introduction of 
foreign elements and resultant accelerated and exceptional develop- 
ment. This idea is somewhat enforced by the comparative absence of 
traces of earlier and more primitive stages of culture. This is true 
especially of Yucatan. However, according to the native chronicles, 
the Maya race did not occupy Yucatan until about the fifth century 
of our era. The more southern centers of Maya culture had at 
this period passed their culminating stage. \ATien the time comes 
for the final comparison of the cultures of the several characteriza- 
tion areas of the continent it will appear without question that this 
area leads all others in progress toward the civilized state. A cul- 
ture curve or profile drawn from the Arctic to the Antarctic 
through the two continents would have its apex in the center of 
the Mayan area. To the north there would occur a slight sagging 
in the Tehuantepec region, a rising to a second but slightly in- 
ferior apex in the Valley of Mexico, and a gradual descent with 
undulations to the Arctic. On the south the curve would descend 
rapidly in the Isthmian region and rise gradually to another but 
secondary culmination in the land of the Inca, descending thence 
gradually to Tierra del Fuego. 

Among the scientific explorers of the archeological remains of the 
area are Waldeck, Stevens, Le Plongeon, Charnay, Seler, Maler, 
Thompson, Holmes, Hewett, Tozzer, Saville, Maudslay, Morley, 
Spinden, Breton, Gordon, Bowditch, Owen, Kingsborough, Habel, 
Lehmann-Nitsche, and Huntington. For a bibliography of early 
explorers see Bancroft's Native Saces, vol. iv. 
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16. The Central American-Isthmian Area 

Passing to the south of the Maya-Quiche Province into the Cen- 
tral American area proper, a decided step downward in the culture 
scale is manifest, a descent broken somewhat by the influence of 
Maya contact along the northern border and by the intrusion at 
various points of Nahua colonies. These latter were established 
in pre-Spanish times in southern Guatemala, Honduras, Nicaragua, 
and Panama. Apart from the Nahua groups, the inhabitants be- 
longed to a large number of distinct linguistic stocks, but all are 
now largely blended with intrusive elements of European, African, 
and West Indian origin. None of these stocks could claim an espe- 
cially high culture rank at the period of conquest and the majority, 
though practicing agriculture and the simpler forms of textile, 
ceramic, and other arts, rose only slightly above the status of the 
simple savage. 

The inferior state of pre-Columbian culture in this area is espe- 
cially emphasized by the absence of architectural 
Culture Inferior remains. The whole area contains, so far as re- 
ported, only very limited traces of stone building or 
of major antiquities of any kind. Sculpture of the human figure, of 
which there are many examples, was still in the primitive stage, the 
clumsy forms being rigid, expressionless, and inartistic, contrasting 
strongly with the exceptionally free and graceful treatment of the 
Maya-Quich6 area. The apparent absence or rarity of traces of the 
recording arts also serves to stamp the advancement of this area as of 
decidedly inferior grade to that of the areas to the north. Sculptural 
representations of animals correspond in character with those of the 
human form except as elaborated in the remarkable stool and stool- 
like metates found in great numbers in Costa Eica and in northern 
Panama. In this branch of handicraft, strange to say, the ancient 
Costa Ricans stand at the head of the American tribes. The elabo- 
rately carved and tastefully embellished forms suggest the extension 
of the function of these objects beyond ordinary practical uses into 
the realm of superstition and ceremony. Achievements in the potter's 
art also in some sections, especially on Ometepe Island and the shores 
of Lake Nicaragua and in Chiriqui, Panama, go far toward rescuing 
the ancient craftsmen from relegation to a decidedly inferior status. 
Indeed, there is not in America any group of ceramic products dis- 
playing a refinement of taste in modeling superior to that of 
Chiriqui. It is also to be observed that as metallurgists the ancient 
Central Americans must be accorded high rank. Countless ex- 
amples of skillfully executed ornaments in gold and gold-copper 
alloys have been recovered from burial places in Costa Rica and 
Chiriqui, and the Spanish invaders reaped a rich harvest in the 
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region. The minor lithic antiquities also present many features 
of interest The axes, celts, and clubheads in some sections, more 
especially in Costa Rica, take on artistic and unique forms due 
doubtless to association of mythic concepts, and personal orna- 
ments of jade and other rare stones show much taste in design and 
perfection of finish. The celts and chisels of Chiriqui in form, 
finish, and effectiveness as tools are unsurpassed anywhere. Viewed 
as a whole, omitting certain traces of Mayan and Nahuan influence, 
the antiquities of Central America are allied with those of Colombia 
and there is little doubt that Chibcha influence has been strongly 
felt, if, indeed, the Isthmian region is not the original home of this 
people and the birthplace of its remarkable and highly individualized 
culture. 

Geographically, the Central American Isthmian area is a striking 

and significant feature of the American Continent — a 
ThoT^'^u.le^''^ narrow sinuous stretch of land, widening at the 

north, nearly 1,000 miles in length, connecting the 
two grand divisions. If, as is generally supposed, America was 
peopled from the northwest, the migrating groups had to traverse 
this long neck with its tropical tangles and febric dangers before 
the southern continent was reached, and the study of Isthmian 
ethnology and archeology should thus be fraught with more than 
usual interest. The observed ethnologic conditions give, how- 
ever, no hint of the movements of tribes and stocks bevond the 
suggestive intrusion of the Nahua from the north and the very 
perplexing fact that most of the Isthmian tribes of historic times 
as far north as Honduras are allied linguistically, and in many 
features of their material culture, with the i)eoples of South America, 
just as the West Indians are connected with the South Americans 
of the Orinoco region. The view that the movements were from 
south to north .is said to be supported by linguistic evidence, but 
this evidence is too meager to be depended upon in a matter of 
such moment. The archeologic remains of the narrow stretches of 
the Isthmus have received little attention except on the part of 
relic hunters lured by rich finds of mortuary gold, as in the prov- 
inces of Nicoya, Cartago, and Chiriqui, and it is thus too early to 
say whether or not the Isthmian highway holds identifiable mate- 
rial traces of the comings and goings of peoples other than the 
historic stocks. The opening of the canal may in time afford the 
opportunity of prosecuting researches in regions heretofore most 
difficult of access. 

It is not necessary to assume that this neck of land, especially 
the narrow sections, though a thoroughfare for migrating tribes of 
early times, should have held any of these long enough or afforded 
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the kind of environment required to give the genius of the people 
an opportunity to assert itself. As to the evidence of recent tribal 
movements, the original occupation of the continent is probably 
so remote as to have resulted in a state of migratory equilibrium 
many centuries or millenniums ago, so that in modern times move- 
ments may as readily have taken place toward the north as toward 
the south. Under these conditions the present distribution of tribes, 
stocks, languages, and arts can have little or no bearing on the prob- 
lems of origin and primary distribution. 

It is well known that the Isthmian region has undergone very 
radical changes in comparatively recent geological time, but there 
seems to be no reason for supposing that man appeared until 
the present configuration of the land had been permanently estab- 
lished. No trace of occupancy has been found which may not be 
safely assigned to the present geological period. 

The principal explorers of the antiquities of this region are: 
Alfaro, Hartman, Pittier, Stevens, Zeltner, Brantsford, BoUaert, 
Squier, Merritt, Uhle, Seler, and Spinden. For early explorers see 
Bancroft's Native Races, vol. iv. 

17. The North Andean-Pacific Area 

This extended area comprises Colombia and some adjacent terri- 
tory in Venezuela and Ecuador, and its antiquities, although as yet 
but little studied, must prove an important aid in analyzing the 
apparently complex problems of the settlement and subsequent his- 
tory of the regions connected by the Isthmus of Panama. A study 
of the strongly marked physical features of the country and its di- 
versified products may be expected to throw much light on the 
problems of environmental influence. 

The area was occupied in early historic times by numerous stocks 
and tribes, the descendants of which, although greatly scattered and 
intermingled, still constitute the principal body of the population. 

The more advanced communities had reached a cul- 
Cuiture status ture development corresponding closely in many re- 
spects with that of Central America. The Chibcha 
and Quimbaya had made noteworthy advance in some branches of 
material culture, and the tribes of Ecuador, particularly in the high- 
land and along the coast, have left traces, probably representing pre- 
Inca times, of still higher achievement. The little known peoples of 
the north extending to the east into the drainage of Lake Maracaibo 
and the valleys of the Orinoco and Amazon had attained varying 
degrees of primitive culture, grading down to the utterly savage. 
Traces here and there appear suggesting considerable advancement 
in the arts. 
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The antiquities of the area include few features clearly indicating 
decided superiority of the past over the historic status and suggest 
relationships more or less intimate with the culture of Central 
America on the north and the pre-Inca culture on the south. It is 
noteworthy, however, that much diversity is shown, especially in the 
more southern districts ; a condition due partly, it would appear, to 
intrusive elements of race and. culture as well as to isolation of com- 
munities by reason of the pronounced physical characteristics of the 
coimtry. Architectural remains are of rare occurrence in Colombian 
territory. The most important traces consist of a group of stone 
columns, apparently the remains of an important structure in the 
Magdalena Valley northwest of Tunja, of a remarkable series of 
slab-built temples associated with colossal statues, which display cer- 
tain sculptural features of much interest, in the valley of the Rio 
de La Plata, an affluent of the Magdalena, and far to the east in 
the most rugged part of the eastern Cordillera there exist, accord- 
ing to report, certain cyclopean edifices and subterranean temples in 
which are colossal statues carved from the living rock. These re- 
mains, if correctly reported, would seem to be related in some way 
to the advanced stone building of the Inca region to the south. 

In highland Ecuador and along the coast in Esmeraldas and 
Manabi numerous stone-built structures are encountered, but whether 
of Inca or pre- Inca type is not fully determined. Some of the more 
advanced tribes erected burial mounds of stone and earth over their 
dead but rarely of any considerable architectural pretensions. Agri- 
culture was practiced and the early historians refer to the use of irri- 
gation works, but no trace of these has been observed in recent times. 
The mining of gold, silver, copper, and emeralds was carried on with 
much success. This consisted in washing the sands and gravels 
of stream beds as well as the working of vein material. The processes 
employed must have been exceedingly primitive, but apparently no 
account of these has been recorded by the historians of the region. 
Sculpture was in a backward state throughout the area. The exam- 
ples preserved of images and kindred sculptures compare unfavorably 
with those of Chiriqui and Costa Bica and also with those of south- 
em Ecuador. In minor lapidarian work considerable skill was 
displayed. Implements and ornaments were tastefully shaped and 
the carving of emeralds, a stone invested with sacred attributes by 
some of the tribes, was carried on with remarkable skill. The stone 
implements of the Ecuadorian highland are well made and display 
remarkably diversified characteristics. 

The burial places of the people furnish most striking evidences 
of culture advancement in pre-Columbian times. Pottery is abun- 
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dant and presents great diversity of style due to development in 
numerous independent culture centers. The forms are varied and 
the highland peoples, especially in Ecuador, displayed great skill 
in modeling life forms employed in decoration, the vigor and artistic 
character of the work reminding us strongly of the pottery of 

Oaxaca. The most striking evidence of the advance- 
Skiii In Metallurgy ment of the peoples of the region in the arts is fur- 
nished by their works in metal. They early discov- 
ered and utilized gold, silver, and copper, and employed them in the 
manufacture of vast numbers of articles of ornamental and sacred 
use, displaying a degree of skill and taste hardly to be expected of a 
people so backward in other branches of handicraft. The mastery 
displayed in the manipulation of gold is a never-failing source of 
wonderment to the student of American culture. So far as recorded, 
these tribes had not succeeded in making bronze, a fact due, possibly, 
to the absence of tin. Kindred skill in the metallurgic arts was dis- 
played by the Incas, who alone made extensive use of bronze, and 
also by the Central Americans and Mexicans. None of these peoples 
were so plentifully supplied with the precious metals as were the 
inhabitants of Colombia. 

18. The Middle Andean-Pacific Area 

• 

This vast region is culturally a world in itself, and no brief sketch 
can convey an adequate notion of its history, traditional and written, 
and of its diversified and multitudinous antiquities. It extends 
from Middle Ecuador on the north to the valleys of the Rio Maule 
in Chile and the Rio Salvador in Argentina on the south* 

The important linguistic stocks of the area, according to Brinton, 
are the Kechua, Pequina, Atacameno, Aymara, and Yunca, the 

Kechua being the dominant element of Inca rule. 
Linguistic stocks These peoples were bordered on the east by numer-. 

ous forest tribes and on the south by the Pam- 
pean tribes of Argentina and the Araucanians of Chile, none of 
which were advanced decidedly beyond the simple hunter-fisher state, 
and many, especially on the east, had never risen above the lowest 
round of the culture scale. 

The ethnic conditions of the area as known historically and as 
further revealed by the antiquities were exceedingly complex, and 
the earlier culture phases, representing distinct periods and peoples, 
are overspread more or less fully and deeply by a veneer of the Incan 
civilization. That numerous stages of culture supervened one upon 
another is clearly manifest, and some students of the subject do not 
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hesitate to distinguish the successive periods and stages and even 
to suggest dura'tion of time in centuries. 
It is assumed on excellent grounds that the eariier cultures devel- 
oped in numerous eomewhat isolated centers, owing 
inca Dominance to the pronounced physical barriers of the country, 

and that in course of time combinations took place, 
the stronger groups absorbing the weaker and thus forming larger 
social units, the process ending in the almost complete dominion of 
the Inca element. The archeologist essays to separate and restore the 
original groups by means of the antiquities, but he can never hope to 
reach more than tentative results. However, he may come to under- 
stand very fully the general course of history throughout the region. 
It is generally agreed that although remarkable progress had been 

made in some branches of culture by the foremost 
Relative statiiB peoples of the area, the status as a whole takes a 

rank somewhat inferior to that of the more advanced 
nations of North America. Judged by the more delicate of tests of 
progress toward civilization, the advancement made in calendric 
knowledge, and in the recording and esthetic arts, the Incan status 
must be regarded as distinctly lower than the Zapotec, Aztec, and 
Maya. At the same time it is admitted that no other American peo- 
ple, so far as is known, had achieved a system of government so 
highly perfected as that of the Inca, and their agriculture and 
ceramic, textile, and metallurgic arts compare favorably with the 
best. 

In no other area do the antiquities have so wide a range or tell so 

completely the story of the life and the fate of the 
u^mT^ °' '^°" people. Above ground the more durable artifacts 

and works only are preserved, but in the depositories 
of the dead, especially in the arid districts, vast numbers of every 
conceivable product of handicraft are preserved almost unchanged. 
The entire personal and much of the household equipment is com- 
plete. From the graves of Ancon, for example, every article neces- 
sary to the building of a museum family group, showing the people 
in their proper costumes and embellishments and engaged in their 
daily avocations of a thousand years or more ago, could be assembled 
without difficulty. One of the most striking features of the mortuary 
class are the elaborately constructed and bedecked mummy pack& 
Agriculture was by far the most important industry of the area 

and a chief concern of the Inca rulers. It was prac- 
AfiTTicuiture ticed originally in many centers, separated more or 

less completely by natural barriers, but later all sec- 
tions were unified by the Inca, who employed every known device and 
took every step calculated to increase productiveness. In arid dis- 
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tricts extensive and highly developed systems of irrigation were de- 
vised, and the remains of the stone-built aqueducts bear evidence of 
engineering skill of a surprisingly high order. To increase and retain 
the tillable area the mountain slopes were terraced to great heights, 
the successive steps being faced with walls of stone, which were 
ascended by rude stairways. The terraces have, as a rule, been 
long abandoned, but the ribbed hills are to-day visible on every hand. 
The implements employed were hoes and spades of primitive form 
made of wood armed with points or blades of stone or copper, 
numerous examples of these having been preserved to the present 
time. Storehouses were built in every community, and doubtless 
traces of these are still to be found in some sections. Maize was 
the chief product, and the many varieties found and perpetuated 
even to the present time afford evidence of independent development 
covering a long period of time. 

The archeologist must concern himself also with the zooculture 

of the Andean highland, this being the only American 
Domestic Animals region in which animals, except the dog, were domes- 
ticated and employed in transportation, as a source of 
food supply, and as an important source of the materials of the tex- 
tile arts. The llama and alpaca, as shown by archeological as well as 
by biological evidence, have been subject to domestication for un- 
nimibered centuries. 

The expansion of the Inca dominion to include distant regions 

difficult of access led to the building of roads, and 
Roads engineering achievements of remarkable character 

were the result. A highway extended to the north 
from Cuzco, traversing mountain regions of the wildest character for 
thousands of miles. Another extended along the coast, connecting the 
numerous valley pueblos, while other roads connected these two main 
thoroughfares. These roads, which were in use at the coming of the 
Spanish invaders, are well described by the early annalists, and 
traces remain to-day, although in the main they are obliterated by 
the new system of highways, which had to accommodate not only 
pedestrians and llama trains but wheeled vehicles as well, the latter 
being previously unknown to the natives. 
The architectural remains of the area are of vast extent and 

varied in character and abound in unique features, 
Architecture which find no parallel either in America or in the 

Old World. In plan, elevation, material, construc- 
tion, and embellishment the buildings vary with the region, the peo- 
ple, and the period. Stone was used almost exclusively in the 
highlands and adobe and concrete in the coastal districts. The build- 
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ings include dwellings, community houses, palaces, convents, temples, 
storehouses, observatories, fortifications, fortified strongholds, tombs, 

bridges, aqueducts, corrals, and also structures of un- 
Megaiithic Build- jj^^^^ ^j^^ ]^ ^he Cuzco region a megalithic style, 

probably of ancient origin, prevailed and was still in 
vogue in the Inca period. The fortifications of Olantaytambo and 
Sachsahamnan are marvels of their kind, and Machu Picchu, re- 
cently explored by Bingham, is one of the most astonishing achieve- 
ments in city building and fortification in the western world. Re- 
mains of stone building of less note occur throughout the Sierra 
region from Quito to Tucuman. 

The remains of the Titicacan basin are not less noteworthy than 

those of Cw^co. The ruins of Tiahuanaco are among 
Ttahuanaco the most extraordinary achievements of American 

architectural genius, doubtless the result of some 
powerful religious impulse, which caused a comparatively primitive 
community to undertake a work entirely beyond the normal, reason- 
able requirements of such a people. In this region occur tombs 

called chtdpaSy towerlike in form, constructed of cut 
chuipas stone. In the coastal centers adobe was largely em- 

ployed in the construction of buildings of all classes. 
Some of the cities were of large size and many of the principal 
structures were of complicated plan and great extent 
Without a knowledge of the keystone arch the aborigines were 

unable to construct stone bridges of wide span, but 
Bridges short spans were erected by means of the offset arch. 

Long spans were constructed by means of cables of 
vines or osiers fixed to the living rock or to heavy buttresses of 
masonry. Traces of the latter structures are still to be found. 

The minor artifacts of the area — Incan, extra-Incan, and pre- 
Incan — include implements, utensils, ornaments, and problematical 
objects of stone, metal, clay, wood, bone, and shell in the greatest 
possible variety, and in metal and clay the diversity of form exceeds 
that of any other American area. Bemarkable ability is shown in 
modeling in clay the human face and, indeed, almost every natural 
form, animal and vegetable, found in the country, but this ability 
does not seem to have extended to sculpture except in the more 
minute forms of lapidarian work, in which branch, however, 
superior workmanship is shown. There is nothing in the entire 
Incan area to compare with the masterly sculptures of Guatemala 
and Honduras, and the larger monuments, probably of the olden time, 
are extremely primitive in type. 

Stone implements and utensils were necessarily a feature of great 
importance with a people who worked stone and metal on an exten- 



140 BUREAU OF AMERICAN ETHNOLOGY [bull. 60 

sive scale, and who were given to war and the chase. Between 
Quito on the north and Tucuman on the squth nearly every variety 
of minor stone artifact known to our prehistoric peoples is found. 
The hammer, the little observed but omniscient engine of culture, is 
of shapes common the world over, and axes of every known type 
occur. Chipped implements, including arrow, spear, and harpoon 
heads, however, are comparatively rare, but those of bone and metal 
are of frequent occun-ence. Club heads are of excellent make, many 
stellar in form and tastefully ornamented, and bolas stones and 
digging weights are found in some sections. The metal implements 
were modeled after corresponding implements of stone but were 
often elaborated in many directions into types unknown elsewhere. 

The metallurgical arts were advanced to the highest American 
stage. Gold, silver, and copper, and alloys of these were extensively 
employed and with great skill in the manufacture of personal orna- 
ments and other articles in astonishing variety. 

Among the scientific explorers of this area are Squier, Bingham, 
Saville, Uhle, Markham, Wiener, Reiss and Stiibel, Hrdlicka, Dorsey, 
and Bandelier. 

19. The South Andean-Pacific Area 

In Chile and Argentina the wide Andean highland narrows down 

to a compact mountain range without high plateaus 
Araucanian Cui- ^^ habitable valleys of any considerable extent, with 

precipitous descent to the narrow rim of lowland 
along the Pacific and a more gradual descent across the pampas of 
middle Argentina and the broken plains and plateaus of Patagonia 
to the Atlantic. The sturdy Araucanian tribes of Chile were never 
conquered by the Inca and were never fully overcome by the Span- 
ish, but are now being rapidly absorbed into the mixed agricultural 
population. They had made considerable progress in the seden- 
tary arts and were practicing a rudimentary agriculture. On the 
Pacific side traces of the advanced culture characterizing north- 
ern Chile fall off abruptly south of the Maule to a culture level but 
little above that occupied by the Araucanians when first visited 

by the Spanish. In middle Chile numerous well- 
stone Implements fashioned implements, utensils, and other artifacts 

are found, seemingly in large measure free from Inca 
influence. Among these are mortars and pestles, axes, celts, annular 
digging-stick weights, net sinkers, projectile points, and tobacco 
pipes. Oddly enough, the digging weights duplicate those of Cali- 
fornia, while the pipes find close counterparts in the Mississippi Val- 
ley. The chipped implements — arrowheads, spearheads, knives, 
scrapers, and drills — are of ordinary forms. Limited traces of relics 
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of corresponding forms and kindred grades are found on the Argen- 
tina side along the southern margin of the area of Incan dominance. 
A noteworthy feature of the archeology of the immediate coast 

of the Pacific are the sliell heaps, the refuse of food 
Shell Heaps consumption by the tribes. These shell heaps yield 

various primjtive implements and pottery of excel- 
lent make, the latter not, however, free from characteristics that re- 
mind us of Inca work. Numerous petroglyphic inscriptions, which 
correspond in general type with those of primitive tribes in other 
localities all over South America, are found throughout Chile. The 

antiquities of the region as a whole indicate a state 
Culture status of culture Corresponding somewhat closely in grade 

to that of the Pacific States of North America, al- 
though investigations have not extended far enough to make accurate 
rating possible. Evidences of marked advancement disappear as we 

pass southward to the Straits of Magellan and into 
Southern Chile Fuegia. Southern Chile and Patagonia seem to 

present no trace of culture progress distinct from 
or superior to that of the known nomadic aborigines. 

Among the authors who have prosecuted archeologic studies in 
this area are: Philippi, Uhle, Oyarzun, Ambrosetti, Medina, Lenz, 
Lehmann-Nitsche, ten Kate, Latcham, Guardia, Van Dyke, Evans, 
Furlong, and Boman. 

20. The Amazon Delta Abea 

Pre-Columbian culture had made noteworthy advance in certain 
sections of the Amazon delta region, with outliers as far north as 
the valley of the Couanani and as far up the Amazon as Santarem 
and beyond. The historic tribes include the Carib, Arawak, and 
Tupi. This area is represented in collections by numerous very 
interesting and characteristic objects of art, chiefly pottery, which is 
found in great plenty in mounds and burial places. The most strik- 
ing objects are the large burial or cinerary vases from the island of 
Marajo. The advancement made by the prehistoric tribes seems re- 
markable, since the delta is frequently subject to inundations and 
must have been in the past, as now, a most uninviting place for per- 
manent residence. 

Many of the Marajo vases are of large size and are tastefully 
embellished with human and animal features in relief, the relief 
motives being elaborated in complicated and often formal designs in 
color. Other vases of varied shape and size are embellished with 
incised and carved geometrical patterns, often labyrinthine, showing 
excellent taste. These embellishments are distinct from those of 
the more southern regions as well as those of the western highlands 
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but appear to resemble the decorative art of the Guianas and the 
West Indies. 

A number of very striking and handsome vessels obtained from 
graves and caverns in the valley of the Couanani are manifestly the 
work of related peoples. It is impossible at present to define fully 
the area over which the delta culture extends. Grotesque images 
in clay, of small size, representing men and animals, are of very gen- 
eral occurrence throughout the Arawak-Carib areas and were, doubt- 
less, for the greater part mere embellishments for vases. Stone imple- 
ments of usual southern forms and more rarely grooved axes of 
northern type are found within the area. 

Among the explorers who haA^e noted the archeological remains of 
the delta may be mentioned Brett and Lange. 

21. PRiMmvE South America 

« 

The vast region which extends from the eastern slope of the Andes 

to the Atlantic Ocean, comprising three-fourths of 
Extent of Area the continent, may, with slight exceptions, appropri- 
ately be referred to as primitive if not as savage 
South America. At its southern extremity it connects culturally and 
also racially across the Andes with southern Chile, and at the north 
the art forms grade into those of the Guiana coastal belt. This area 
is occupied by very many stocks and tribes of diversified physical 
characteristics, a few only of which have been the subject of scientific 
study. Aside from the limited districts over which the Inca influence 
extended, it is practically without architectural remains or monu- 
ments of any kind except occasional burial mounds and shell heaps. 
It is not to be understood that the whole of this region affords 

evidence of a uniform state of advancement pre- and 
Culture statui post-Columbian. There are vast areas occupied by 

unnumbered tribes of which little is known and of 
which little that is good can be said. Many of these are described as 
nomadic savages without permanent homes and without clothing, sub- 
sisting on fruits, fish, and game, and in cases on human flesh. These 
conditions are doubtless due in part to the occurrence of extensive 
areas of marshy lowland, barren plains, and impenetrable forests 
equally unfavorable to social progress. It is apparent, however, that 
the people as a whole do not lack in ability and in certain sections 
where conditions were favorable agriculture was practiced and cul- 
ture rose in numerous respects above the dead level of savagery. 
Among the multitude of tribes belonging to the Arawak, Carib, Tupi, 
and other stocks very many have evinced capacity which it would 
seem only required favorable environment to turn them toward paths 
of higher culture. The Arawak of the Matto Grosso, far out in the 
primitive area, are spoken of in terms of praise by early missionaries. 
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They were living in neat houses and cultivating the land with skill 
and industry. They made sugar from cane, and their cotton cloth, 
dyed in various hues, was highly esteemed for its texture.* In a wide 
area about the delta of the Amazon, as already indicated, there arc 
traces of a state of development considerably in advance of that of 
any of the historic peoples, while along the northern border of the 
continent, from the mouth of the Amazon to Lake Maracaibo, the 
Arawak and Carib stocks had made marked advancement in the arts; 
and their implements, utensils, and personal ornaments present many 
features of interest, although the culture state as a whole appeal to 
be considerably lower than that achieved by the same stocks in the 
West Indies. 

Evidences of advanced culture are found along the Andean slopes 
of Bolivia, doubtless echoes from the highland or survivals of culture 
among peoples driven from the upland valleys by the Inca. There 
are in the upper valleys of the Kio Mamore hurial mounds from 
which are obtained pottery and stone implements such as usually 
pertain to the sedentary, agricultural status, and the same is true of 
some parts of the valleys of the Parana and Paraguay. 

Stone implements and utensils of excellent make and considerable 

variety are widely distributed. The total absence of 
stone impiementb stonc from the marshy areas of the ancient lake beds 

and the vast alluvial areas of the lower courses of the 
rivers naturally interfered with progress in many branches of the 
arts. Stone celt-hatchet blades, where found, are identical in type 
with these implements in North America, and they were and in some 
sections still are hafted in a similar fashion. The axes are, for the 
greater part, South American in type, many of those of the far south 
having an hourglass outline, while the prevailing form in the north 
is notched or winged laterally. Occasional examples of the grooved 
ax are found in different parts of the area, these being identical in 
type with the grooved ax of North America. The occurrence of 
mortars, flat rubbing stones, and well made pestles over the region 
occupied historically by the bolas-using tribes of the south may be 
explained by assuming that these utensils served in pulverizing other 
food materials than maize, unless, indeed, it is conceded that agri- 
culture was practiced in this region. Chipped implements are rare 
in the north but were in common use among the tribes of the south, 
where they include knives, scrapers, and drill and projectile points of 
varieties duplicating those of northern America. 

Sculpture was in its infancy throughout the area and no important 
specimens haA'e been reported, but occasional examples of skillful 
lapidarian work as well as implements and ornaments of copper and 

1 Brlnton (quoting Herras and Castelnan), Tbe American Bace, p. 248. 
38657**— 19— Bull. 60, pt i 11 
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gold are brought to light in the Amazon Valley and along the 
northern border. It is regarded as probable that objects of these 
classes had their origin in the Andean highland. 

Pottery is found in many sections of the vast area from Patagonia 
to the Caribbean coast, and the use of large vessels for burial pur- 
poses, observed in the east and north, indicates a stage of advance- 
ment considerably above the average of the area. In the middle 
regions and far to the south the ware is of primitive type; the 
forms are of the simple round-bodied pots and bowls, and the deco- 
rations consist of conventional incised and impressed figures. In 
the north many of the vessels are modeled to imitate or to suggest 
life forms and the incised and painted decorations are tasteful and 
elaborate. 
Naturally the art of the northern margin of the continent has 

somewhat marked analogies with that of the West In- 
pictographB dlcs, but the contrast between the art of these regions 

and that of northern America is very decided. Picto- 
graphs, engraved and painted, are common, especially in the north, 
and all appear to be of the simple type common to primitive America 
generally. Many represent very rudely the figures of men and ani- 
mals, but the majority are formal imintelligible devices descending to 

mere scrawls. Kitchen middens, the refuse of food 
Kitchen Middens consumption, are found along the coast from the 

mouth of the Amazon to the Bio de la Plata, and also 
on the Fuegian and Chilean coasts. In cases they are of remarkable 
dimensions and the reports of explorers indicate that the accumula- 
tions of these extended over very considerable periods of time. They 
seem to owe their existence to very primitive peoples, however, 
since they contain but limited traces of works of art of any kind. 
The Tupi tribes, or, according to Church, the Tapuya, who largely 
occupied eastern Brazil on the arrival of the Spanish, were preceded, 
it is said, by the Ges stock, a very primitive people, and the middens 
may be attributed, at least in part, to them. 
In recent years much attention has been given by anthropologists 

to supposed traces of early man in Brazil and Argen- 
Antiquity tina, but it is doubtful whether there exists sufficient 

reason for assuming the geological antiquity of either 
the osseous remains of man or the works of his hands, and there is 
certainly no substantial ground for assigning any of the artifacts 
thus far discovered to a stage of culture or to a period corresponding 
to the European paleolithic. No human remains have been brought 
forth that afford sufficient ground for assuming an early people of 
distinct type from the Indian, and no form of artifact has been 
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found that may not be attributed to the known aborigines rather 
than to any hypothetical people. 

The literature of this great region is naturally very extensive, 
but few of the explorers outside of Argentina have given close atten- 
tion to the antiquities. Among the most helpful authors are: 
Ambrosetti, Ameghino, Lehmann-Nitsche, Moreno, Hrdlicka, and 
Outes in the south, and Netto, Hartt, Pinot, Ernst, von Ihering, 
Church, Ehrenreich, Von den Steinen, im Thum, Groldi, and Fara- 
bee in the middle and north. 

22. The West Indian or Antillean Area 

The West Indies present a most attractive field for archeological 

research — a field as yet touched only superficially 
^^^ottheAn^ except for the recent researches of Fewkes and 

de Booy. The archipelago stretches out over a 
length of 1,600 miles of ocean expanse, connecting by way of the 
Lesser Antilles somewhat closely with South America, and through 
the Bahamas with eastern Florida. The greatest expanse of open 
sea between South America and the Lesser Antilles is that separat- 
ing the islands of Tobago and Grenada, a distance of some 80 miles, 
while the distance between the Bahamas and the Florida coast is 
about 60 miles, and that separating Yucatan from the Island of 
Cuba is 120 miles. Within historic times the inhabitants of the 

islands have included two great linguistic stocks — ^the 
The People Arawak and the Carib, both generally believed to 

have had their origin in contiguous regions of South 
America. The former had practical possession of the islands in late 
pre-Columbian times, while the latter were rapidly encroaching upon 
their territory and threatening their extinction at the period of dis- 
covery. Whether the Arawak were preceded by any other earlier 
race or stock is still a question, since no well authenticated traces 
of such antecedent population have been found. The aborigines 
decreased rapidly under the merciless rule of the conquerors, and 
to-day barely perceptible traces of Indian blood are to be found. 
The entire material culture presents somewhat imiform character- 
istics and, as would be expected from known race re- 
Tbe Culture lationships, corresponds more closely with the culture 

of South America than with that of Florida or Yuca- 
tan, the break between these latter regions and the islands, as indi- 
cated by the antiquities, being in many respects very marked. The 
culture, all features considered, is quite equal to that of the southeast- 
em United States and superior to that of northern South America. 
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The greatest advancement seems to have been made in Santo Do- 
mingo and Porto Rico, but no conspicuous centers of development, 
as sites of large pueblos, have been observed. The islands con- 
tain no architectural remains ancj have but few traces of other fixed 
works besides kitchen middens and certain level areas believed to 

have been devoted to ceremonial use. Sculpture was 
Art In stone in a very backward state, other than the carving of 

minor objects of stone, such objects comprising not 
only implements and utensils in large numbers, surpassing in elabora- 
tion and beauty the corresponding forms in the Southern States, but 
several classes of sculptures of remarkable characteristics and of un- 
determined purpose, except that they may with safety be. regarded as 
having serA'ed some purpose in the religious activities of the people. 
Most noteworthy among these are the collars, yokes, the tripointed 
stones, and the maskettes. The collars are carved with wonderful 
skill and must have cost no end of time and labor in their manu- 
facture. All are oval in shape, while the Mexican analogues are 
jnostly open and at the same time display higher stages of symbolic 
art and esthetic appreciation. Stone mortars are not xiumerqus but 
some specimens are neatly carved, and the pestles, which are of several 
varieties, are not equaled in elaboration of form except perhaps in 
Costa Eica. The hatchet blade or celt is found in large numbers, 
especially in Jamaica, and is unsurpassed for perfection of form 
and beauty of finish anywhere in the world. The same types of 
form occur in the Southern States, but rarely of such fine finish. 
Chisels resembling the celts, except in their more cylindrical bodies 
and narrow points, are exact duplicates of the chisels of the United 
States. The monolithic hatchets are of much interest, being carved, 
haft and blade, of a single piece of stone, thus illustrating per- 
fectly the common manner of ha f ting this class of implements. One 
example of celt blade, still retaining the wooden handle, has been 
recovered. Axes, however, do not duplicate the axes of the States, 
but are allied in form somewhat closely with the axes of South 
America. 

Chipped implements are of rare occurrence, a circumstance im- 
plying the use of bone for projectile points and 
Sh^Bone**^'^* possibly the absence in a measure of suitable varieties 

of stone. 
The potter's art flourished on some of the islands. Life forms 
were modeled and employed in embellishment. A tendency toward 
the grotesque is everywhere manifest, and symbolism had an im- 
portant place in the painted and incised designs. The greatest 
advance in this branch was in middle and southern Santo Domingo. 
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Shell was used for celts and gouges as well as for various minor 
implements and personal ornaments, and wood was carved with 
remarkable skill, the anthropomorphic and animal-shaped seats 
being unique. Metal was scarce on the islands and the little gold 
found by the Spaniards, although worked into personal ornaments 
by the natives, seems to have been obtained by them from the far 
west. 

Explorers of the West Indies include im Thurn, ten Kate, Ober, 

Branch, Montana, Duerdin, Fewkes, de Booy, Huck- 
^ ^^ ' erby, Latimer, and others. 



X. CLASSIFICATION OF ANTIQUITIES 

CLASSIFICATION of the material subject matter of arche- 
ological research is a necessary first step in its considera- 
tion. It appears that there are several available methods 
of approaching and treating the very diversified materials as a 
whole, among which the most practical for general purposes are 
the following: 

(1) By geographical areas, natural and political. 

(2) By culture characterization areas. 

(3) By peoples, as tribes, stocks, and nations. 

(4) By successive geological periods, as Tertiary, glacial, post- 
glacial. 

(5) By classes of artifacts, as implements, utensils, weapons. 

(6) By the materials employed, as mineral, animal, vegetable; as 
stone, metal, wood, bone, shell. 

(7) By arts and industries, as hunting, war, agriculture, quarry- 
ing, mining, building. 

(8) By successive steps in culture development, as savage, bar- 
barous, civilized. 

(9) By function groups, as practical, ornamental, sacerdotal, di- 
versional. 

(1) The diversified materials of antiquity may be taken up and 

described by the greater geographical areas, as con- 
Geographicai Areas tinents, archipelagoes, islands, and political divi- 
sions, but this is entirely satisfactory for scientific 
purposes in cases only where the areas are measurably coextensive 
with those of the ethnic or culture groups. This happens in America 
only in the case of the continent as a whole, and in certain minor 
areas which happen to include well differentiated ethnic or culture 
units, as the arctic region, the West Indies, and the arid Southwest. 

(2) The culture characterization areas, if reasonably well defined, 

are the natural and practical units for the presenta- 
ciTit^lfe^ Areas ^^ ^^^^ ^^ their Cultural phenomena, and they may or 

may not correspond in their boundaries with the 
ordinary geographical units. The student of antiquity seeks to de- 
termine the limits of these areas and considers the subject matter 
included in each as a unit of research, which is to be made available 
for building into the historic structure as a whole. This method is 
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probably better suited than any other to the systematic discussion of 
the antiquities of the continent, yet its exclusive adoption would 
prove unsatisfactory. To describe separately in full detail, by ethnic 
areas, the many classes of antiquities would necessitate a vast amount 
of useless repetition, descriptive and comparative. The necessary 
comparative study of the multitude of antiquities is carried out to 
advantage only by taking up each class of artifacts separately, area 
by area, as a special unit of research. The same is true of the nu- 
merous nonmaterial branches of culture, which the archeologist is 
expected to aid in elucidating. 

(3) The culture of historical and existing peoples is readily treated 

by ethnic units, as by tribes, stocks, nations, and 
PeoS«!^****" ^^ races, according to the needs of the ethnologist, and 

the archeologist may join him in elaborating these 
units, carrying the story of particular peoples backward into the 
deepening shadows of antiquity ; but the culture remains of the im- 
perfectly recorded past refuse to be assigned definitely to particular 
peoples and the archeologist, when the ethnic connection fails, must 
change his point of view and so manipulate his data — ^the prehistoric 
antiquities — as to make them tell, so far as he may, the story of the 
groups of unnamed prehistoric peoples, applying the data more es- 
pecially, however, to the solution of the broader problems of chro- 
nology and of race atid culture history. 

(4) It is a well-established fact that the continent has been occupied 

for a long though imperfectly defined period, and 
Sme^or Sequence ^^^i^nerous well-autheuticated discoveries bearing tes- 
timony to this fact have been made, but attempts to 
correlate particular grades or stages of culture with geologic or other 
time periods have had a very small measure of success. The classifi- 
cation of the antiquities of the continent as a whole, or even of any 
large part of them, on a time basis is thus not feasible. The salient 
features of the chronologic record are given under the heading 
" Chronology." 

(5) For purposes of research antiquities may be classified by kinds 

of artifacts and under designations originating 
OaMiflcation by largely in common usage. Function is an important 

factor in determining these groups, yet the use of 
many kinds of artifacts of antiquity is not known, and in many cases 
may never be determined. This is true especially of articles of su- 
perstition and ceremony — a very numerous class — ^the significance of 
which, or the precise use of which, is not easily determined, even 
where found in use among living tribes. With this class of material 
probable function as inferred from form may serve as a means of 
classification and treatment. 
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(6) The classes of artifacts are very numerous and are, for the 

greater part, presented to good advantage grouped 
Materfau*'**'' ^^ Under the several materials of which they are made 

or which enter into their construction, and under 
these in alphabetical order, as altars, anvils, axes, batons^ beads, build- 
ings, celts, chisels, clubs, etc., and under these again by ge<^raphical 
distribution, by form, use, and other significant characteristics. 
The life history of all artifacts as such begins with the acquirement 
of the materials employed, and this step, represented by numerous vital 
industries, is followed by that of manufacture, in which the charac- 
teristics of the material have a most important part, determining the 
nature of the shaping processes and in a large measure the forms 
produced, as well as the manner and kind of use. So important 
are these considerations, namely, the acquirement of the materials 
and the characteristics which affect manufacture and utilization, 
that a comprehensive study of antiquities from the point of view of 
the materials employed is exceptionally advantageous. In extending 
the study of materials into the field of utilization, however, the arch^- 
ologist finds that in many classes of antiquities two or more mate- 
rials are combined, as in the building arts, projectile weapons, etc., 
and must complete his researches by resorting to other classifications, 
under materials, as by arts and industries, by groups of artifacts, etc. 

(7) All antiquities may be assembled and described by the groups 

of activities concerned in their production and utili- 
AcmuieV^'''' ^^ zation, and much of the story of the peoples and 

culture of antiquity may be thus told to advantage. 
This method is a favorite one and serves for separate and effective 
treatment of various phases of ancient material culture. Of these 
activities the following are among the most important: (a) Food- 
acquiring arts — hunting, fishing, gathering, cultivating, breeding; 
(6) food-utilizing arts — preparing, preser\-ing, cooking, serving; 
(c) material-acquiring arts— collecting, quarrying, mining, trans- 
porting; (d) arts of war — ^the activities pertaining to offense and 
defense; (e) the building arts — designing, constructing, decorating; 
(/) sculptural arts — fracturing, crumbling, cutting, scraping; (g) 
the potter's art — modeling, molding, baking, burning; (h) the metal- 
shaping arts — swaging, casting, smelting; (i) tissue- working arts — 
scraping, tanning, manipulating; (j) textile arts — hackling, dyeing, 
spinning, netting, weaving; (k) transporting arts — carrying, haul- 
ing; (l) costuming arts — cutting, sewing, fitting; {m) surgical arts — 
amputating, trephining, bleeding, dentistry; (n) medical arts; (o) 
arts of music; (/?) arts of play; (q) arts of embellishment — painting, 
tattooing, engraving; (r) arts of superstition and magic. These 
activities are recorded with varying fullness in the materials of an- 
tiquity, and the culture achievements and status of the peoples become 
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in large measure through their study an open book. In arid regions 
the most fragile and evanescent of art materials — even cotton, wool, 
and feathers, and fabrics made of them — are preserved from pre- 
Columbian times almost without change, as in Peru, serving to show 
what the peoples used, what they made, and how they made it. The 
story of the food-acquiring industries is told by weapons of the 
chase, especially those of stone, metal, and bone, and that of agri- 
culture by the simple tools employed in cultivating the soil. The 
food-preparing arts are well represented by nut-cracking, mealing, 
and cooking utensils and by the countless tools for cutting, rubbing, 
and pounding. The varied activities connected with the acquirement 
of the materials employed in the arts and the preparation and shap* 
ing of these to serve the needs of man are amply represented. Quar- 
rying, mining, and transporting, and the industries connected with 
the manufacture of implements and other articles of use and beauty, 
are included in this group. The activities of war are practically 
unceasing among primitive tribes and employ the energies of the 
peoples in countless ways — in the preparation of weapons and works 
and in expeditions of offense and the critical work of defense — ^and 
are amply illustrated by the relics and remains of antiquity. The 
remains of the building arts tell the story of the builders with great 
clearness, more especially in the higher stages of barbarism, where 
stone was employed in construction ; and the textile and plastic arts 
and the working of metals are revealed by the multitude of products 
obtained from occupied sites and burial places, and traces of the 
personal arts — clothing and embellishment — reveal a wide range of 
activities according to the materials used, the methods employed, the 
forms taken, and the esthetic treatment. 

(8) Students of Old World culture have come to recognize a 

definite succession of progressive steps which have 
cli^iJ^l^Vte^s ^^ somewhat well-established relations with periods of 

time. These are known as the Early Stone, the Late 
Stone, and the Bronze ages. In America, although the probabilities 
are strong that a somewhat similar succession may apply, at least in 
part, no lines of separation on a culture basis, except in so far as 
such steps may be recognized among living peoples, have been estab- 
lished, and classification of artifacts on the basis of culture steps is 
not attempted. 

.(9) Classification of antiquities by use brings together groups 

corresponding in many ways with those based on the 

Functfona*^'* ^^ ®^^^ ^^^ industries and on simple artifact groups, 

and any of these three groupings may be employed 
according to the needs of the student or the use to which his studies 
are to be devoted. Abrading implements regarded as a use group 
would include several artifact groups, as scrapers, grindstones, files. 
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arrow-shaft straighteners, etc., and all of these and others would 
come under the broader group of shaping utensils or arts. Personal 
ornaments, a use group of wide scope and at the same time an arti- 
fact group, would embrace several subdivisions and a very large 
number of simple artifact groups and might conveniently be made 
the subject of separate and intensive study. 

It would appear from the foregoing brief review of the several 
available methods of classifying the antiquities of America for pur- 
poses of research and record that no one method is alone satisfactory 
for complete and exhaustive presentation; the majority are, however, 
well adapted for the examination of more or less important parts of 
the field. It is the privilege of the archeologist to adopt such classi- 
fication and take such points of view as he believes will best serve 
his particular purpose, the broader purpose being to place the whole 
body of the subject matter on record in the manner best suited to the 
needs of the anthropologist-historian, who in due course may expect 
to have at his command data sufficiently complete to enable him to 
give to the world a well-rounded story of the American race. 

For the purpose of this treatise, which is designed as a reference 
work or handbook, it is believed that presentation of the antiquities 
by groups based primarily on the materials employed will prove most 
satisfactory, consideration being given under each material group, 
first, to the activities connected with acquirement ; second, to manipu- 
lation or manufacture ; and third, to form and utilization. 



XI. ACQUIREMENT AND UTILIZATION OF MATERIALS 

THE materials employed in the arts are derived from the 
three kingdoms of nature: Mineral, animal, and vegetal, 
and the antiquities of the continent may be considered for 
the greater part under the three groups thus indicated, and in the 
order named. Their acquirement and utilization gave rise to many 
important activities, which differed with the nature of the material 
and the purposes to which the product was devoted. These activities 
will not be made, however, the subjects of separate treatment as a 
whole but will receive appropriate attention in connection with the 
discussion of the materials with which they are particularly concerned. 
The resources of the mineral kingdom are located by exploration, 

gathered, mined, quarried, transported, and shaped 
Mineral Substances by diversified methods and utilized in a multitude of 

ways according to the requirements of the par- 
ticular people. 
The acquirement of the diversified resources of the animal king- 
dom gives rise to activities — ^hunting, fishing, trap- 
Animai Substances ping, etc. — ^which are less distinctive and important 

than those connected with minerals, for the reason 
that in a large measure they are by-products of the food-acquiring 
arts. The activities connected with the preparation and use of these 
materials and their employment in the arts are imperfectly illus- 
trated in the remains of antiquitj, but their character and scope may 
be determined in large measure through observation of the corre- 
sponding activities among living peoples. 
The vegetal world supplies a vast body of material for the arts 

of primitive peoples, but limited evidences of the 
Vegetal Substances activities Connected with acquirement are preserved 

from the distant past. As with the animal sub- 
stances, the utilization of vegetal materials gave rise to numerous 
industries — ^to carving and building, to the preparation of bark, 
roots, and fibers, and their utilization in basketry and textiles 
generally. 

Transportation of the materials of the arts follows their acquire- 
ment and also follows manufacture, continuing indefinitely through 
the whole period of utilization. The activities thus arising are of 
great importance in the history of all peoples, and much may be 
learned of their nature and extent among the aborigines by a study 
of the antiquities themselves as well as of the work of historic tribes. 
Transportation was conducted by water and by land, and man himself 
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was the most important burden bearer and the mover of the great 
bodies of stone and wood employed in building and sculpture. No 
greater marvel is encountered in the history of the race than that 
of the transportation of the great stones built into the megalithic 
monuments of Peru and Bolivia and in the sculptured monuments 
of Central America and Mexico. The devices employed by the 
aborigines include water craft of simplest construction — rafts, dug- 
out canoes, balsas, and doubtless skin and bark boats of types known 
historically. Domestic animals were made helpers by the more ad- 
vanced peoples. Dogs dragged the travois of the plains, dogs and 
caribou drew the sledges of the Arctic, and the llama in Peru had 
acquired a high degree of importance as a burden bearer. Growing 
out of the exigencies of transportation were the industries connected 
with road building and the construction of bridges. 



XIL ACQUIREMENT OF MINERALS 
Quarrying and Mining 

OF FIRST importance among the industries of primitive 
peoples, and of advanced nations as well, is the acquire- 
ment of the raw materials of the arts. The mineral king- 
dom furnishes a large share of these materials : Stone in its various 
forms— useful, semiprecious, and precious ; clay, salt, sulphur, alum, 
asphaltum, and pigments; gold, silver, copper, tin, quicksilver, 
meteoric iron, and iron ore, the latter treated and employed always 
as stone. Little notice was taken by the early pioneers in any part 
of America of the aboriginal industries connected with the quarrying 

and shaping of stone and the mining and manipula- 
Literatnre Meager tion of metals. The literature of the subject is ex- 
tremely meager, and we seek to fill up the wide gaps 
in the story by study of such traces of the ancient operations as have 
been spared by the heavy hand of time. 

The industries involved in the acquirement of these materials, 

where not already in a state permitting of simple 
Use of Terms gathering, are known as Quarrying and Mining. 
"Quarrying" There appears to be no essential distinction between 

the operations and processes implied by these terms. 
The former is often applied where the materials sought are obtained 
in open workings, and the latter where they are obtained by deep 
shafts and by tunneling. Under this definition most of the work of 
the American tribes would be classed as quarrying. There appears, 
however, another distinction in common practice, the term " mining " 
being applied to the getting out of coal, clay, salt, pigments, and 
the precious and semiprecious stones as well as the metals, no matter 
whether in open excavation or in subterranean tunnels, the term 
" quarrying " being restricted to the getting out of stone in bulk, as 
for building, for monumental work, and for the manufacture of im- 
plements and utensils. 
In the early stages of culture progress, the stones employed as 

implements and in the manufacture of implements 
Quare^nr °' ^^^ other articles, as well also as building stone, 

were gathered at random wherever they happened to 
be found on the surface of the ground. With advance in culture 
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and consequent increase in demand the gathering became an industry 
in which the communities situated within convenient reach of abun- 
dant supplies of the raw material collected systematically and not 
infrequently employed the surplus product in trade with communi- 
ties less favorably situated. It may be inferred that the growth of 
the industry finally led to the opening of quarries of the various 
kinds of desirable minerals and to the development of trade, which 
distributed the readily portable products over wide areas, extending 
far beyond the range of the tribes controlling the source of supply. 
Instances are recorded in which the possession of desirable quarry 
sites led to contention and bloodshed between neighboring tribes. 
The work of quarrying began with the removal of fragments or 

masses of desirable material partially buried in the 
tionT* ^' ^^^^' ground. It was but a step further to the uncovering 

and removal of portions wholly buried and but a 
series of progressive steps to systematic quarrying on a large scale. 
xVncient excavations where stone was obtained, surrounded by the 
debris of implement making and the implements employed, are of 
common occurrence throughout the United States and doubtless 
throughout America, and the great extent of the operations indi- 
cated is in many cases a matter of astonishment. 
It is assumed that fire was employed in breaking up the larger 

and more intractable bodies of rock, when not re- 
Quarry^worr ^ quired in bulk, but the extent of its application in 

the mining work can only be conjectured. Naturally, 
heavy, tough stones, as bowlders of quartzite, diorite, and granite, 
were used as sledges to break up the rock, but these implements 
would not always serve when large bodies or massive strata were 
to be worked. In cases where the material sought was embedded in 
relatively small quantities in solid rock of different constitution, as 
with native copper, turquoise, and mica, the inclosing rock body 

had to be broken up and removed bit by bit. The 

uiMlnd^BowiderB ^^^ ^^^ different with bowlder and nodule deposits 

where the matrix was sand, clay, or gravel. In these 
quarries stone picks and antler points were used in penetrating the 
deposits, and masses of the material worked were loosened by under- 
mining. 

Soapstone and fire clay, after uncovering, were obtained by cutting 

out suitable masses with picks and chisels of stone; 
Quarrying of Soap- ^nd the masses of stone required for large utensils, 

atone and Building j i A j- i j, 1 

Stone works of sculpture, and building, were hewn out at 

the expense of great labor with the aid of heavy stone 
picks and hammers. 
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The brittle varieties of stone, such as could be shaped by fracture 

processes, were in special demand among nearly all 
Britue stone the tribes, since they alone were readily adapted to the 

manufacture of cutting and piercing implements and 
weapons. The varieties commonly sought were chert in several of its 
forms, including novaculite, jasper, agate, and flint; various forms of 
quartz and quartzite ; several metamorphic varieties, and such brittle 
eruptive rocks as rhyolite and obsidian. In northern America the 
best known quarries of these rocks are those of Pennsylvania, Ohio, 
Georgia, Arkansas, Oklahoma, and Wyoming, where massive bodies 

of the stone were worked; in Kentucky, Indiana, 
Nodaiea and Illinois, where nodules were a chief source of 

supply, and in the Potomac Valley, where bowlder 
beds were the principal resource of the implement maker. That many 
others remain undiscovered in the forests and mountains is indicated 
by the fact that the source of many varieties of stone extensively used 
by the aborigines has not been determined. Clay for earthenware 
and fire clay, employed in carving minor artifacts, were mined in 
many sections. Pipestone was quarried in Minnesota and steatite 
in many sections throughout northern America. Extensive quarries 
where obsidian was obtained occur in Mexico, and the stone quarries, 
where building stone was gotten out, in southern Mexico and Peru 
have been visited and briefly described by archeologists. 
Iron ore in the form of hematite was mined in Missouri, and red, 

yellow, and white paint materials were obtained 
Mining of Metals from the Same source. These are the deepest mines 

known in northern America, the ore body having 
been extensively tunneled to a depth of 25 feet or more. Copper 
was mined in the Lake Superior region, and the ancient workings 
of Isle Royale are the most extensive yet discovered in any part of 
America. 

Little is definitely known of the mining of the precious metals. 
Gold and silver were in very general use in Middle and South 
America on the arrival of Europeans, but the literature of the 
period contains only meager mention of the great industries neces- 
sarily connected with their production. The mines were at once 
taken possession of by the greedy conquerors, and European methods 
of extracting and treating the metals were introduced. Gold was 
usually obtained from alluvial deposits by simple methods of pan- 
ning and sluicing. There seems to have been little knowledge of 
the reduction of ores, although accounts are preserved of the smelt- 
ing or melting out of silver in primitive furnaces. 
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The principal aboriginal quarries or mines, so far as explored, 
may be classed as follows : 

(a) Quarries of massive stone for sculpture and building. 

(b) Quarries of massive deposits of brittle stone. 

(c) Quarries of nodules of brittle stone. 

(d) Quarries of bowlders of brittle stoiie. 

(e) Quarries of steatite or soapstone. 

(f ) Quarries or mines of mica. 

(g) Quarries of catlinite or red pipestone. 
(h) Quarries or mines of turquoise. 

(i) Quarries Or mines of hematite (iron ore). 
(]) Quarries or mines of copper, silver, and gold* 
(k) Quarries or mines of clay and fire clay. 
(1) Quarries or mines of pigment materials, 
(m) Quarries or mines of salt 
(n) Mines of emeralds. 



XIIL QUAETZITE BOWLDER QUARRIES, DISTRICT OF 

COLUMBIA 

THE tribes of the Middle and Northern Atlantic States were 
unfortunate in not having plentiful supplies of stone of good 
quality for the manufacture of chipped implements. Had 
such flints as those of the Ohio Valley or the obsidians of California 

been available, the deposits of quartzite bowlders and 
iSftwiiar ^' *^* *^® coarse-grained rhyolites and argillites would cer- 
tainly have remained unworked except perhaps for 
making the heavy hammers, picks, and axes, for which purpose these 
materials are well suited. 

In the Potomac and adjacent valleys water- worn stones are found 

in vast numbers where weathered out of the bluffs 
QuarrteB^'^*"*^^ and hillsides, and these were utilized for the manu- 
facture of all classes of implements. So far as shown 
by exploration, however, they were not extensively quarried except 
in what is now the District of Columbia, where deposits of cretaceous 
bowlders, mainly of quartzite and quartz, outcrop along what was 
once the shore line of the ancient cretaceous sea, and at points of 
greatest utilization beneath heavy deposits of cretaceous (Potomac 
formation) sands and gravels. On Piney Branch of Rock Creek, in 

the northern section of Washington (fig. 43), the 
Tiie^Bowider De- j^^j tribes must have found the bowlders of superior 

quality for their purpose, for here they carried on 
quarrying and blade-making operations of astonishing magnitude. 
The bluffs and gentler slopes facing the creek and its tributaries in 
the lower half mile of its course rise to the height of 100 feet or 
more, but are much lower upstream. The Gneissic surface of the 
ancient ocean bed and the Potomac strata which rest upon it 
(fig. 44) slope gently toward the east, so that the bowlder deposits 
which cap the terraced hills next Rock Creek pass beneath the level 
of the branch east of Sixteenth Street.^ 

lit Is cause for lament that this beautiful valley, the resort for generations of the 
landscape painters of Washington, is fast being reduced (1910) by deep cutting and 
filling to the monotonous condition of the ordinary suburb, and the charming rock- 
bordered stream is becoming a deeply burled sewer. In the future it will be known only 
through Incidental references in literature, as here made ; and the interesting traces of 
aboriginal occupation and enterprise will be forever obliterated. In 1892, when the 
quarries were investigated by the writer, only two dwellings were located within the area 
of the map (flg. 43), there was but one bridge, and the stream itself had not been 
molested in any way. 

38657'— 19— Bull. 60, pt i 12 159 
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The old quarries are scattered along the bowlder outcrop at favor- 
able points. The most extensive traces of ancient 
t Appear- work occur in the face of a ravine on the north side 
of the creek on about tho line of Eighteentii Street. 
Tliere are but slight superficial traces of the opera- 
tions, a condition due to the fact that the loosely bedded gravels above 
crumble rapidly and fill any pittings made on the slope l>elow. The 



•nee of the Quar- 




Flu. a. Ibp at lomr Phur Branch, iboirlDg poaltlDn ot bgwlder qnBirlM. 

several deep trenches carried across the old workshops by the writer 
were thus obliterated in a short time after the exploration was com- 
pleted. 
The work of getting out the bowlders by the aborigines did not 

compare in difficulty with the quarrying of the mas- 
Humno Qnan?- gj^,g varieties of stone as in Ohio and Arkansas, but 

nevertheless was a serious task for a primitive people 
having no metal tools. The face of the bowlder bed in the slopes 
was readily uncovered, and the bowlders were loosened by means, no 
doubt, of wooden pikes, and picks of deer and elk antler. Exami- 
nation of the quarry face where exposed by the recent excavations 
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shows thftt the natives had sometimes entered on the old schistose 
surface, undermining and knocking down the bowlders above ea 
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masse (fig. 45), The ordinary profile of the quarry face is shown in 
figure 46. 

The slopes helow the bowlder outcrop are deeply covered with 

quarry refuse and the rejectage of blade making, the 
The abapiag Work deposits of these materials reaching in places a depth 

of 10 feet or more. The bowlders were freed from the 
compact matrix of indurated argillaceous sand and thrown out, and 
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the shaping work was begun on the spot. Countless numbers of the 
bowlders were tested for quality of the material by striking off a few 
flakes, and being found unsatisfactory, were cast into the refuse (fig. 
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47), while those of good quality were reduced by means of bowlder 
hammers to leaf-like blades of varying sizes, which were carried away 
for elaboration elsewhere. A characteristic shop deposit showing 
chips and chipped bowlders appears in figure 48. The work in these 
shops was directed with great uniformity toward the making of a 
single blade from each bowlder (fig. 49) as a. nucleus by removing 
flakes by strong strokes of the hammerstone first from one face and 
then tlie other, the test of success being a degree of thinness required 
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for knife blades and projectile points. Specialization of the blades 
was not undertaken on the site. Exceptionally large bowlders of 
good quality were in cases broken up and the more available pieces 
utilized, but as a rule these are more difficult to tioat than the flattish- 
ovoid bowlders from 2 to r> inches in dinineter uml 1 to 2 inches thick, 
the kind especially sought by the implement ninkers. 

Although there are on the shop sites no evi<lences of the speciali- 
zation of implements, large or small, it may be safely inferred that 
aside from the leaf-shape blades produced, grent numbers of selected 
fragments and chips were carried away from the quarry to be 
utilized elsewhere as implements or for the making of implements, 
especially the smaller projectile points. 
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The intractability of the stone made failure the rule rather than 
the exception nnd resulted in a vast body of par- 

Rejectage tially worked, defective, and broken forms. Breakage 

took place at every stage of the shaping work, and the 

refuse shows plainly, as already noted, that the only form sought to be 
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elaborated in the quarry shops was the thin leaf-blade form best 
suited for the manufacture of the ordinary chipped implements. 
A series of forms representing various successive steps in the progress 
of blade elaboration from the removal of the first flake to the comple- 
tion of the knife blades and projectile points is shown in figure 50. In 
figure 51 are shown typical examples of the blades broken under the 
hammer strokes at the very moment of completion. The parts of 
many of such left on the shop sites where dropped when broken 
were gathered and joined as indicated in the figure. Round 
bowlders of tough material were used as hammerstones, and a large 
bowlder employed as an anvil appears in figure 52. Well developed 
or specialized implements of these classes are rare on the site. It 
should be noted that the number of well specialized hammers found 
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is surprisingly small, and the question has often been raised in vain 
as to whether any other kind of chipping tool was, or could have 
been, used 
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Throughout the bowlder-bearing districts of the Middle Atlantic 
States the thousands of workshops bear testimony 
rr^««™'*'"""^ to the now well-established fact that the thin leaf 
blade (fig. 53) was the almost exclusive designed 
product of the quarry shops and the parent of the several specialized 
forms (fig. M), and a study of the chipped implements found in 
countless numbers on village sites and elsewhere fully confirms this 
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determinatioQ. The unspecialized blades are often found oa village 
sites and in caches far distant from the sources of the raw material, 
nnd the specialized projectile points occur throughout tidewater 
Maryland and Virginia, and in numerous cases are found on the 
identical sites occupied by Powhatan and other villages of the Poto- 
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mac and James Rivers, with the people of which the early colonists 
came into familiar contact. 

The group of quarry workers illustrated in figure 55, now on 
exhibition in enlarged form in the National Museum, 
Groiip^"*"'* illustrates in the most striking manner possible the 
various features of the quarrying and shaping work 
as determined by the writer through exhaustive investigations. The 
scene is laid in the Piney Branch quarries and the figures are cos- 
tumed according to the only existing information regarding the dresa 
of the tribes of the Middle Atlantic region — the drawings of John 
White of the Roanoke colony, now preserved in the British Museum. 
Prominence is ^ven to this group since it represents the most im- 
portant and essential industry of the native tribes — the manufacture 
of stone implements — without which little advance could have been 
made in any branch of material culture. 

The question as to the particular period to which the quarry 
operations should be attributed has been raised, and some writers 
have ventured the view that the work is very ancient and attributable 
to very primitive Indian or pre-Indian peoples. This view, how- 
ever, finds no tangible support. Leaf-shape blades of the type made 
in such numbei-s in the quarries are found throughout the tide- 
water country, associated intimately with the most ordinary remains 
of the Indian occupancy and on the village sites occupied by the 
historical peoples. The blades made at the quarry are all of the 
form through which the millions of specialized arrow and spear 
heads found everywhere had to pass. If further proof should bo 
called for, it is observed that the quarries with their undisturbed 
shops are situated on the steep slopes of ravines of comparatively 
recent origin cut by the rivulets through cretaceous gravels and the 
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underlying schists, and so low on the slopes as to indicate clearly 
that the gullies were of practically present depth and contour when 
the quarry operations were in progress. There does not appear 
either in the character of the work done, the condition of the site, 
the relation of the quarry product to the types of chipi>ed artifacts 
of the general region, or the observed order of superposition of 
types, the least reason for assuming other agencies than the known 
tribes, difference in culture status, or geological distinctions in time,* 

^For the detailed report on these quarries, see Holmes, Stone Implements, Fifteenth 
Ann. Rep, Bur. Amer. Ethn., 1807. 



XIV. FLINT KIDGE AND WARSAW QUARRIES, OHIO 

Flint Ridoe Quarbies 

ONE OF the greatest of the known aboriginal quarries is 
locate.d on what is commonly called Flint Ridge, a narrow 
irregular plateau-capped line of hills in Licking and Mus- 
kingum Counties, Ohio. The ridge has been known as an aboriginal 
flint quarry for many years. Hildreth, in the First Annual Report 
of the Ohio Geological Survey, under date of 1836, calls attention to 
the existence and great extent of the quarries. He traced the so- 
called calcareo-siliceous formations through a number of counties 
and mentions the presence of ancient mines beginning in Jackson 
County and extending north into Muskingum County. 

In recent years the Flint Ridge quarries have been visited by 
numerous archeologists, but the first systematic study of the phe- 
nomena of the " Ridge" was made by Gerard Fowke, then (1886-87) 
assistant in the Bureau of Ethnology, and the results of his re- 
searches appear in some detail in the Smithsonian Report for 1884 
and in his work entitled "The Archaeological History of Ohio," 
1902. 

The extent of the ancient operations is almost beyond belief and 

can be realized only imperfectly by those who have 
Extent of Opera- ^^^ ^gj^^ ^j^^ locality. To Say that hundreds of 

acres of the undulating surface of the plateau have 
been dug over and countless trenches and pits opened to the depth 
of from 6 to 25 feet, often so closely placed as to coalesce within the 
various groups, does not leave an adequate impression upon the 
mind. The accompanying map (fig. 56) indicates the general dis- 
tribution of the flint deposits, and the sketch map (fig. 57) will serve 

to give a good idea of the superficial arrangement 
The Pits To-day of the excavations over a small part of the area. The 

heavy stratum or bed of flint, on account of its hard- 
ness and continuity, has preserved the general level of the summit, but 
is or was originally exposed or but slightly obscured along the deeply 
indented margins, especially on the west. The flint was easily reached 
along the margins, but farther in, the earth capping in places is 10 or 
20 feet in depth or even deeper, hence it presented serious difficulties 
to the primitive workmen. So pressing, however, was the demand 
for implement material that this did not discourage the quarrymen, 
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and the massive flint was uncovered and broken up bit by bit. This 
work resulted in the accumulation of ridges and heaps of earth 
about the margins of the pits, and many of the earlier excavations 
were obliterated by gradual filling. It should not be imagined, how- 
ever, that evidence of these operations is to-day obliterated or nearly 
so. Many of the pits are yet as distinct as if made within recent 
times, and it is not unusual to find them still having a depth of 
5 to 10 feet. 

The flint stratum is of irregular thickness and uneven quality and 
does not appear to exceed 7 or 8 feet in thickness at any point. Where 
the material was found to be of good quality only small sections of 
the bed remained unworked. Large tracts of the plateau summit, 
which is some 3 miles in length and nearly 3 in width at the widest 
part, are so broken up by the ancient work that they are almost 
wholly lost to agriculture, and on many workshop sites the deposits 
of shaping refuse are so heavy that the plow can not be used. Natu- 
rally the most deeply pitted areas are still in forest, while the soil in 
such parts as have been invaded by the plow is literally filled with 
fragments, chips, and other rejectage. 

The flint varies greatly at different portions of the deposit. For some distance 

from the margin on every side It Is whitish or grayish In color, 
[The Flint] cellular or porous in structure from the weathering out of 

small fossils, and makes an excellent buhrstone, for which 
purpose it was formerly In much demand. Within this border it Is more com- 
pact, freer from impurities, and possesses all the colors and shades ever seen In 
such stone. Much of it is a typical chalcedony, blue or grayish-blue and trans- 
lucent. Large beds exist of banded or ribbon Jasper, with alternating stripes of 
light and dark gray. In places there is a glassy variety ranging from almost 
perfect transparency to complete opacity, except in very thin flakes, included 
carbonaceous matter producing every gradation from a slight cloudiness to Jet 
black. Much of this can not be distinguished from moss agate. In the central 
part of the ridge the chalcedony has weathered into various tints of blue, red, 
brown, yellow, and white ; occasional pieces of green and purple are found.^ 

The great marvel is that the aborigines ever accomplished the 

work of which such abundant traces remain, and only 
Method of Quarry- ^j^^gg y^y^Q have ventured to remove a small mass of 

the flint from its place can realize the appalling diffi- 
culty of the work, even to men with tools of steel, unaided by pow- 
erful explosives. The work was done, no doubt, little by little with 
tools of stone, wood, and buckhorn, aided by fire, as described by 
Mr. Fowke. A freshly made pit must have presented somewhat the 
appearance indicated in the sectional view, figure 58. 

A pit of which a special study was made by Mr. Fowke was some — 

thirty-two feet In diameter inside of the wall of eorth surrounding it, which 
wall Is now 2 feet higher than the general surface around it, and from 20 to 30 

* Fowke, Archieologlcal HlRtory of Ohio, pp. 619-621. 
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feet acroaa Bt the base. This form Indicates considerable age; as does sa oak 
tree nearly 10 feet In circumference, growing on the top of the wall. In clearing 
out this pit we could appreciate the patience and Industry of the aboriginal 
excavators. The clay subsoil was as hard and tough as frozen ground; fre- 
quently half a dozen blows with a pick were required to break off a clod as 
large as a man's hand. To remove It with primitive tools seems almost an 
Impossibility. The central port of the pit was filled with material that bad 
washed In from the sides. Several days of steady digging were required, by 
three men accustomed to such work, to reach the surface of the flint stratum, 
which was found at a depth of 9 feet A hole 5 by Si feet had been worked 
through ; clearing this out, we found the layer to be 40 Inches thick. It rested 
directly upon a solid bluish limestone. Both the flint and the limestone showed 
that they had been subjected to an Intense heat The flint was very solid where 
not burnt, translucent, and a beautiful light blue in color. On Its top, on a 
corner formed by two s«ams, was a saucer-shaped depression between 3 and 4 
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Inches deep, In the bottom of which was a handful of very fine chips ; just 
such as would result from repeated blows with a large hammerstone, several 
of which were found scattered through the entire depth cleared out One of 
them weighed nearly or quite a hundred pounds. 

Careful observation of this pit — and others as well — enables us to follow the 
prehistoric quarryman In his labors. He selected a spot where be thought the 
superincumbent earth was not heavy enough to render the task of removing 
it too tedious, but at the same time was of ample thickness to prevent injury 
to the stone from weathering. He then sunk a pit, as large as he wished, to 
the surface of the flint On this he made a fire; and when the stope was hot he 
threw water on it, causing it to shatter. Throwing aside the fragments, he 
repeated tlie process until he penetrnt«l the underlying limestone to a depth 
which allowed him suffldent room to work conveniently. The top and freshly 
made face of the flint was thickly plastered with potter's clay, after which fire 
and water were again utilized for clearing away the limestone until a cavity 
was formed beneath the flint layer. Thus a projecting leilce would be left 
from which the burnt parts were knocked off with heavy stone hammers until 
the unaltered llint was exposeil ; In the same manner blocks of this wore pro- 
cured for converting Into Implements. Where the flint was well suited for the 
purpose Intended, or was easily worked, the excavation was carried along In 
the form of a trench, the waste material being thrown to the rear ; under less 
favorable conditions the spot was abandoned. 
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When the blocks thus obtained were reduced with the large hammers to a 

suitable size for being handled easily, they were carried to 
^iert""l ^^ "* ^ conv«ilent spot, which may be designated as a blocking- 
oat shop, where the first stages of manufacturing were car- 
ried on. These shops are sometimes quite limited in extent, but occasionally 
they cover an area of 5 to 10 acres. Scattered thickly over the ground in such 
places are angular fragments of flint, such as would result from knocking off 
comers and projections from large pieces taken out of the pits and also from 
breaking them up into smaller pieces. . . . Probably nine-tenths of the flint 
carried from the pits to these blocking-out shops was rejected; the trimming 
process revealing some flaw or defect that made it unfit for use. The remainder 

was carried to other places which may be called finishing 
[Workshops] shops. These are characterized by lighter hammerstones, 

smaller fragments, thin flakes, and broken implements in all 
stages of completion. Although never so extensive as the first named, they 
show a greater amount of work on an equal area. The largest are In the 
vicinity of the pits and the other workshops ; but they may be found, gradually 
diminishing in extent, at springs, camping places, and village sites, as we travel 
in any direction, sometimes 50 miles or more from the parent ledge.' 

There is little indication that the implements were specialized on 
the local shop sites. The " Ridge," however, is, in large part, a habit- 
able place, and doubtless parties engaged in the mining and shaping 
work were settled about the springs convenient to the quarries and 
spent much time there. It is thus not surprising that many finished 
implements of various classes are found in the vicinity of the quarries 
and scattered over the ridge. 

Fragments of the flint, partially shaped blades rejected because too 
thick or otherwise defective (fig. 59), and blades broken under the 
blows of the hammer, together with the nuclei or cores from which 
flake knife blades were made, as well as great deposits of chips, are 
found at many points. 

The hammerstones employed in the chipping work are very nu- 
merous. Some are bowlders picked up in the vicinity 
HammerstoDes or brought from the neighboring streams while many 

are rough-shaped from tough portions of the flint 
(fig. 60). Most of the latter are globular or discoidal in form, and 
many of the larger specimens used in breaking up the flint weigh as 
much as 50 pounds, while the smaller, with which the finer shaping 
work was done, are not larger than walnuts. A study of the rejectage 

makes it plain, however, that the principal output of 
The Shop Product the shops consisted of leaf-shape blades ranging 

from 1 to 6 inches in length. These doubtless served 
in the main for subsequent specialization into knife blades, projectile 
points, and drills, according to the need of the occasion. Countless 
implements, recognized by their color and texture as coming from 
these quarries, are scattered broadcast over a wide area, which in- 

»Fowke, op. clt, pp. 622-623. 
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eludes Ohio and parts of Pennsylvania, West Virginia, and Ken- 
tucky. Typical examples of the unspecialized blades are shown in 
figure 61 and of the finished implements in figure. 62. 

The presence of large numbers of cores or nuclei (see fig. 87) indi- 
cates that a product of much importance consisted of minute flake 
blades, which probably served as knives. The very fine-grained flint 
found at certain points on the ridge was perhaps better adapted to 
this purpose than any other in the eastern half of the country, and 
this is the only quarry so far studied in which this particular work 
was extensively carried on. 

Other quarries of the Flint Ridge system correspond closely in 
all important respects with those described above, but none are as 
representative or as extensive. 

Warsaw Quarries 

In Coshocton County, in the vicinity of Warsaw, a number of 
quarries have been examined with some care. One of these is well 
characterized by Fowke in the following lines : 

Quarries of siliceous stone somewhat similar to those at Flint Ridge exist along 

the Walhondlng River about 3 miles from Warsaw. The flint 
[Warsaw Qaarries] as originally deposited formed a continuous layer of varying 

width about 10 or 12 miles long ; but subsequently erosion has 
left only comparatively small detached areas on or near the summits of hills and 
ridges. At one place a narrow ridge extends for some distance between the 
river and a tributary ravine, the flint forming the cap rock beneath a few feet 
of earth. The aborigines began at the outcrop on one side and dug their way 
through to the opposite side of the hill, removing all the flint and overlying 
material, selecting what they could utilize and throwing the residue behind 
them as they proceeded. The space thus dug over is fully 5 acres. Many 
circular pits, the largest not less than 100 feet in diameter, are to be seen on 
the level summits; and much quarrying has been practiced along various out- 
crops, the work progressing until the removal of overlying rock and earth 
required an amount of labor too great for the reward. There is much variety 
in the quality and appearance of the flint at this place. Part of It is cellular, 
almost spongy, from the weathering out of fossils and various impurities. By 
insensible gradations it passes into stone as compact and homogeneous as fine 
agate. Seams of chalcedony, and cavities filled or lined with quartz crystals, 
occur abundantly. Chert, glossy basanlte, and small masses of chalcedony are 
common. The color runs through various shades of white, black, blue, and re<l, 
and there is also the pale amber or " honey color," very rare in this country. 
Some is almost transparent, and from this it merges into complete opacity. 
There seems to be no regular order in its arrangement; sometimes there are 
thick strata of considerable extent with but slight variation in character, while 
again three or four sorts may be seen In one large block. One color may 
gradually blend with another or the line of demarcation may be sharply defined 
without the slightest change In other respects. Only a small proportion of the 
deposit Is of a character suitable for making Implements, consequently less 
digging has been done here than In beds considerably smaller elsewhere. The 
difficulty of reaching deeply-burled parts hos also been a deterrent to extensive 
working. 
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Five or six miles west of this a deposit of black flint is reported to occur 
in a thick stratum. Several acres, in detache<l areas, have been completely dug 
over ; broken flint, spalls, and unflnished implements are said to almost hide the 
ground in places.* 

No one can say at what period the work in these quarries com- 
menced. Many centuries must have elapsed since the 
Age of the Quar- f^^^ g^^ ^^^ obtained from the massive beds, and it 

is altogether probable that the work was continued 
until the encroachments of Europeans drove the natives from the 
general region or substituted other materials for the anciently indis- 
pensable flint. 

^Fowke, op. cit, pp. G24-62G. 



XV. FLINT QUAEEIES: WEST VIRGINIA, KENTUCKY, 

INDIANA 

THE quarries and quarry shops of West Vir^nia are numerous 
and correspond closely in every essential feature with those 
of Ohio. The flint occurs in like manner and is generally 
blackish in color. Unfortunately their examination has been very 
superficial. 

In some sections of the State, more especially in the middle Ka- 
nawha Valley, a dark firm-grained diabase was much used in the 
manufacture of ordinary leaf -blade forms and also in the making 
of celts, but the quarries have not been definitely located. 

Fowke, who has an extended first-hand knowledge of the dis- 
tribution of the flint-bearing formations of the Ohio Valley, writes 
as follows: 

It Is necessary to pass westward over the different limestone groups that 

extend from the Ohio co:il measures until we reach the sub- 
[Indiana Quarries] carboniferous limestones of southern Indiana before we find 

other quarries, and we find that the character of the deposits 
has changed. The regular strata are no longer to be seen, but in their place 
occur the nodules that pertain to a geological horizon different from that we have 
above studied. The stone itself is no longer broken and thus released from the 
bedroclc, but the digger attacked the clays that result from the disintegration of 
the limestone. All the lime has been dissolved by the humic and carbonic acids 
carried downward by percolating waters which, however, have no effect on the 
flint, and the nodules are left scattered throughout the clay much in the order 
as that in which they occurred in the limestone. Erosion caused many of these 
to roll down to the bottom of the slopes, and here the Indians found them. 
But they soon learned that this weathered material was not weU suited for 
their tools, and they began digging in the hiUsldes for fresh* unweathered 
nodules. The stone they found there was the hard, bluish-gray hornstone that 
is more easily chipped and worked than any other form of the silicious rock 
to be found in the central valleys, and the immense amount of quarrying that 
has been done in almost every spot where the material is abundant, shows 
that the red man was cognizant of and fully appreciated the wealth that lay 
beneath his feet. It is only in the vicinity of the Ohio River that the best 
hornstone Is found ; as we go northward the stone gradually becomes coarser, 
until it passes into a chert that is almost spongy. 

It may be well here to correct an error that has obtained wide circulation 
regarding use of flint from the Wyandot cave. It is stated In many books 
that the Indians resorted to this cave to procure flint, which they broke into 
small, angular fragments, carrying the latter Into the open air to fabricate into 
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implements. It is true that they did much excavating in the cave at a distance 
of a mile or more from its mouth, and that they carried the flint to the outside 
to work it up. But the quarrying was exactly similar to that carried on on 
the outside; that Is, they dug in the clay for nodules, which they tested by 
striking off flakes, rejecting such as did not suit their purposes. The angiilar 
fragments that have been mistaken for the debris of the Indian work are 
pieces that have been released from the ceiling of the cave by the weathering 
of the limestone, and are not at all suited for manufacture. The stratum from 
which they come is about 3 inches thick, and the fracture of the stone being 
at right angles to the line of stratification, produces prisms of a uniform length 
equal to the thickness of the layer, and varying from the size of a lead pencil 
to pieces 4 or 5 inches square.^ 

^ Fowke, Material for Aboriginal Stone Implementa, p. 832. 



XVI. MILL CREEK QUARRIES, ILLINOIS 

THE lower carboniferous formations of the Ohio Valley, more 
especially in western Kentucky and southern Illinois, yield 
chert concretions of different material from those of south- 
em Indiana, which were extensively utilized by the aborigines. The 
only important quarries of this class thus far discovered and ade- 
quately studied are those located in Union and Alexander Counties, 
in southern Illinois. That there are others scattered through the 
hills and valleys of the general region is well attested by surface 
indications of prehistoric diggings and the occurrence of chipped 




Fio. 68. Map of the Mill Creek quarry site. 

implements made of materials other than those derived from the 
well-known sources. 
In the vicinity of Mill Creek village, a station on the Illinois 

Central Railway, Union County, and extending over 
Ej^pioration of the j^^^^ Alexander County on the south (fig. 63), chert 

concretions weathered out from the limestone for- 
mations were quarried on a large scale. These concretions were 
especially well suited, on account of their size -and shape, for the 
manufacture of the large chipped blades used as agricultural imple- 
ments by the aborigines. The site was first visited and examined 
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superficially by members of the Bureau of American Ethnology,^ 
and later by Dr. W.. A. Phillips, by the present writer, and others. 
Dr. Phillips made extended examinations of the quarries under 
the auspices of the Field Museum of Natural History.* 
The limestone strata, through which the chert concretions are 

distributed in interrupted layers, occupy an approxi- 
^logy of the Lo- mutely horizontal position and have been subject to 

extensive disintegration by the action of acid-charged 
waters. In the vicinity of Mill Creek the disintegration and leaching- 
out of the calcareous matter of the superficial strata have been com- 
plete, and as a result the underlying Devonian floor is buried be- 
neath extensive bodies of the residual clays (fig. 64). In many 
places these clays reach a thickness of 25 feet or more, and the chert 
concretions, not being subject to disintegration, are distributed ir- 
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Fio. 64. Section indicating the relation of the residual nodule-bearing depoeita to the 

limestoncfl. 

regularly throughout the deposits. It is these concretions that the 
aborigines sought and obtained at enormous cost of time and labor. 
The manner of the original occurrence of the concretions in the 

limestone strata is shown in figure 65, and examples 
The Concretions of typical forms appear in figure 66. These concre- 
tions differ from the prevailing types obtained from 
the upper carboniferous formations to the north and east in being 
usually of flattish form and of exceedingly varied outline. They are 
often joined by irregular necks over considerable areas, but the trans- 

^ Thomas, Report on Mound Explorations, p. 154. 

«A preliminary report of his operations appears in the American Anthropologist, 
January-March, 1900, and his later InTesti^atlons, the most thorough yet made of any 
of the concretion-producing quarries, are in course of preparation for publication by the 
Field Museum. Dr. Phillips has very generously permitted the writer to embody portions 
of his data in these pages. 
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verse section is very uniformly th&t of a flattened lens, which adapted 
them especially to the chipping operations of the aborigines. 




llmeatODc atrata. 



The ancient pittings are found in several groups or clusters on the 
hills and slopes in the vicinity of Mill Creek village, and the princi- 
pal workings examined by Dr. Phillips are distributed along the 




t coDcretloni uati Id blade 



crest of a ridge whiL-h rises to the west. At present, where undis- 
turbed, the old pittings are represented by bowl-shaped or oblong de- 
pressions a few feet in depth and in few places exceeding 40 feet in 
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diKineter. The principal trench opened by Dr. Pbll- 
ttonl''"' '"*"" lips in his earlier excavations was about 60 feet in 
length and passed through three or four of the an- 
cient excavations, which were found to be filled with clay intermingled 
sparsely with quarry 
implements and shop 
refuse from the sur- 
face. The undis- 
turbed portions of 
the original deposits 
consisted of com- 
pacted clay compara- 
tuely free of concre- 
tions until a depth of 
20 feet or more was 
reached, where they 
occur m numbers. To 
this le^el and below 
to the depth of 25 
feet or more the an- 
cient workmen had 




Pia. 6T. SecUon abowtiiB the aocieiit eicBTBllons. 
A, Tbe fllled piti. B, The preseat mrtace C Tbe 



penetrated and had carried tunnels horizontally in irregular 
fashion, doubtless at great risk from caving in of the imperfectly 
solidified materials above. The form of the ancient excavations and 
tbe nature of their filling are indt 
cated in figure 67. The magnitude 
of the ancient work is almost be 
yond belief, and we are led to 
again marvel at the enterprise and 
perseverance of the quarry* men, 
who must have been impelled to 
their task by interests of vital im 
portance to the people of the 
valley. 
The implements employed in the 

quarry work in 
nients clude Hide oJades 

resembling the or 
dinary flint hoe of the region, 
which show traces of wear by use 
in digging, and a number of blunt, soi 
made from oblong chert concretions by rough chipping a hnft at 
the narrow end and a scraperlike bevel at the broad end {fig. 68). 
The latter tool appears to have been used in freeing the concretions 
from the compact matrix by prying and tapping processes, and in 




lewhat paddle or club like tools 
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cases they exhibit traces of wear on one surface, due, apparently, 
to contact with the thumb, n'hich served as a brace, as indicated in 
figure 69. 




Via. 69. SosKeated 



boldlns tbe quarry Implement. 



The sites to which the concretions were cained to be worked up 

are marked by clusters of refuse, generally circular 

t^>d«»<ite Work- jjj form, as if accumulated m and about lodge sites. 

The chipping hammers were roundish nodules or 

tough portions of chert chipped into convenient form A study of 

the refuse shows that the shaping work was directed largely toward 
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the roughing out of implement forms of several classes, as follows: 
(1) Large broad blades, varying from ovate-lanceo- 

Forma Prodnced late to triangular forms, and ranging from 3 to 18 
inches in length and from 2 to 7 inches in width (fig. 

70) ; (2) wide short blades of diversified outline, notched near the top 

38657*— 19— Bull. 60, pt i 14 



192 BUBEAU OF AMEBICAN ETHNOLOGY [bull. 80 

to facilitate the attachment of a handle (fig. 71) ; (3) comparatiTely 
narrow and thick-bodied blades of chisel, adz, and celt types; (4) 
slender blades served as knives and 
scrapers and for the making of 
projectile points. Abortive blades, 
rejected because of malformation 
or breakage under the strokes of 
the hammer, are found in vast num- 
bers. On the shop sit£s numerous 
examples of flattish masses of chert 
end even partially worked blades 
bear traces of use in some kinds of 
abrading operations (figs. 72, 73). 
ficiii- According to Dr. Phillips, a num- 
ber of the chipped blades well ad- 
vanced toward the final form have been slightly ground along the 
margin as if to facilitate the secondary chipping. It is thought that 
the abrading stones may have been devoted to this work. 




Flo. 71, Hoe blade upei 
tatc battlog. Length 




There are but slight traces on the quarry-shop sites of the getting 

out of the smaller blades, but on the Hale place in 

■hop"'*"* ^°'^' the valley this work appears to have been a leading 

feature. Here also all other classes of implements 
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were trimmed and specialized, and heavy beds of chips and other 
wastage of implement making, including the chipping of imple- 
ments, are found. It is probable also that much selected raw mate- 
rial from the quarries was carried to this place to be worked up. 
There are hammerstones of the usual type, as well as numerous chip- 
ping tools of deer antler (fig. 74). Many of the latter were discov- 
ered by Dr. Phillips in an excavation made through an accumulation 
of shop refuse near the hank of the creek back of the Hale residence. 
These implements were probably used rather in the secondary trim- 




,Tbre«-(ourthB actual 



ming of the blades than in the roughing-out work. The manner of 
their use is suggested in figures 75 and 76. 
The distribution of the product of the Mill Creek quarries was 
very wide and specimens assignable to this source 
^dnrt"°° *' ^™ found throughout a large area, including por- 
tions of Missouri, Illinois, Indiana, Kentucky, Ten- 
nessee, and Ohio, but since closely corresponding materials probably 
are found at other points somewhat distant from Mill Creek, the 
range of the Mill Creek material can not he very definitely deter- 
mined. Concretionary material of the Mill Creek type is said to 
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occur as far north as Cobden, Union County, and Sellers states that 
concretions, which from his description must be closely identical in 




bammer, unhafted. 



character, were employed by the tribes of the valley of the Saline 
far to the east,' 

Vast numbers of flint blades, of the type produced in the Mill 
Creek quarry shops, polished by long use in digging, bear ample 
testimony to the great importance of agriculture among the tribes 
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of the middle Mississippi Valley, Many hundreds of choice highly 
polished specimens are preserved in the collections of Dr. H. M. 
Whelpley, of St. Louis. 



XVII. FLINT QUARRIES NEAR CRESCENT, MO. 

A GOOD example of the ancient chert-working sites of the Mis- 
souri region is found near the village of Crescent, 25 miles 
west of St. Louis. Superficial examinations were made by 
Mr. Grerard Fowke in 1915 on behalf of the Bureau of American 
Ethnology. The following paragraphs are extracted from his manu- 
script report: 

The flint-capped ridge, with its windings and spurs, has a gdheral direction 

toward the southeast The slopes are everywhere covered 
QuarriMl' ^* ^^^^ ^° immense quantity of debris, partly from the portion 

of the deposit still remaining, but mainly from the accumu- 
lated flint which has remained when the limestone was carried away, and has 
settled to lower levels. It has been examined as far to the southward as High 
Ridge, 7 miles from the Meramec River. Throughout this length the hillsides 
are scarred with pits, the remains of aboriginal quarries. Most of these pits are 
near the bottom of the deposit Very few occur along the top of the ridge, and 
these only In places where erosion has removed most of the upper portion of the 
material. As a rule the digging was done along the lowest part of the deposit. 

This Is because the upper layers, being more influenced by 
[The Fittings] weathering, are less suitable for making implements. The 

most exposed portions are porous from the weathering out of 
fossils and are also much checked and seamed so that they easily shatter. At 
the extreme bottom of the series there Is a foot or more of very fine-grained, 
compact stone, which has the texture, color, and chipping quality of chalcedony, 
and It was this which was most sought. Judging from the amount of waste In 
the form of spalls and blocks covering the hillsides below, a vast quantity of the 
chert was removed and thrown aside In order to reach that which had desirable 
flaking qualities. After long exposure most of It resembles chalk, though losing 
none of its hardness or fineness of grain. It weathers into various red or yel- 
lowish shades, in some cases, though principally quite white. 

The most remarkable feature about this deposit Is Its extreme thickness. In 
at least one place It Is fully 75 feet from the crest of the ridge to the lowest 
level of the flint. At this point, too, is the most extensive quarrying; the dig- 
ging was done at three different levels. The lowest Is directly on the surface 
of a ledge of limestone whose outcrop Is several feet thick. After all the wash 
from above, one quarry here would require at least a thousand yards of earth 
to flll It to the general slope on either side, and there Is no way of ascertaining 
how far back It may extend under the talus which has slid down Into It. 
It Is safe to say that the flint sought has been reached and removed over an 

area of not less than a hundred acres In the parts of the 
[Area of Quarries] country examined; and It may well be that this amount Is 

doubled In places not yet examined. Nearly all the chipped 
implements found within 50 miles of St. Louis in any direction are made of the 
stone from this deposit — at least it looks exactly like It — and no other deposit Is 
now known from which It could have been derived. This observation, of course, 
does not apply to the spades and hoes made from the Union County (111.) chert, 
nor to a few of the very long, slender Implements or ceremonials, occasionally 
found which are brought from some other region. 
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XVIIL NOVACULITE QUAEEIES, ARK. 

THE Arkansas quariies are possibly even more extensive than 
those of Ohio. The stone in the best-known localities is a 
fine-grained variety of chert called novaculite, which occurs 
in beds of great thickness and undetermined horizontal extent. The 
phenomena of these quarries correspond closely in most respects with 
those of Flint Ridge. Their examination, however, has been super- 
ficial, and at ^st there is little promise of discoveries that will add 
greatly to our present knowlege. In 1891 the writer visited one of the 

quarry groups located on a high forest-covered ridge 
SprtngT ^^' ^^^ called Indian Mountain, about 2 miles in a northeast- 
erly direction from the railway station at Hot Springs, 
Ark. The evidences of quarrying consist of a number of pits and ex- 
cavations dug in and about the crest of the ridge, which is composed 
of massively stratified novaculite weathering out in irregular grayish, 
rough-surfaced outcrops, which protrude* from the crest or project 
on the slopes, forming short broken cliffs 10 to 20 feet in height. 
The largest excavation is on the narrow crest of the ridge near 

the highest point (see map, fig. 77). It is almost cir- 
The Fittings cular in outline and about 150 feet in diameter and 25 

feet in depth. The rim of the conical depression is 
irregular, being higher at the center of the crest of the ridge and 
lower at the sides. On the eastern side the rim is broken down as a 
result of extensive digging on that side of the crest. The process 
of excavating this great conical pit was, no doubt, about as 
follows: An outcrop of particularly desirable rock was discov- 
ered and was gradually worked out and followed beneath the 
surface. As fragments of suitable size and quality were obtained 
they were thrown or carried to the margin of the pit and broken up 
and trimmed with hammerstones into approximate shape for the 

desired tools, the refuse gradually forming heaps 
The Rejectage and ridges about the excavation. At the present 

time the enormous accumulations of shop refuse have 
descended on the interior of the mine, partially filling it, and upon 
the exterior they form slides of broken bits of the richly colored rock, 
reaching far down the slopes of the ridge. This encircling wall 
of refuse is composed largely of chips and partially shaped frag- 
ments, the latter representing all stages in the development of 
196 
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the leaf-shape blades, the form required for final specialization 

into spearheads, arrow points, knives, scrapers, and 
pr^odurt *** "^ drills. Scores of tons of these failures could be col- 
lected, while freely intermingled with the refuse are 
the rude hammers of quartzite made by slightly reshaping bowlders 

of tough quartzite probably obtained in the valleys 
Chipping Hammers below. This particular pit was entered by the whites 

in recent years and a shaft was sunk in the center for 
the purpose of determining whether or not the rocks contained gold or 
other precious metal, for it was popularly believed that these pits 
were old Spanish diggings where the early adventurers obtained 
fabled gold. It would seem that a very slight experience with the 
barren flinty novaculite must have discouraged the imlucky pros- 
pectors. Some of the shaft timbers are still in place in this pit, 
and the careless observer might readily be led to believe that the 

excavations were wholly due to modern enterprise. 
Recent Digging That the recent work has not seriously changed the 

contour of the ancient quarries is evident from the 
fact that nearly the entire mass of rejected material, interior and 
exterior, is composed of artificially shaped materials, the result of 
the ancient operations. 

Seeming evidence of the use of fire in quarrying is found in some 

of the lateral diggings where there has been undermin- 
Use of Fire ing. Here certain faces of the novaculite, protected 

from the weather by overhanging ledges, display 
blackened patches which may be due to the ancient fires. 

Another very important group of these quarries near Magnet Cove 

was somewhat hurriedly examined by the writer and 
jtognetcoveQuar- j^^.^^ collections Were made. The sketch map (fig. 

78) will convey some definite idea of the vast extent 
of the work in this place. Later, at his request, a more careful 
examination was conducted by Prof. W. P. Jenney, from whose 
unpublished account the following paragraphs are extracted : 

These old excavations are located on the top of the divide between the waters 
of Cove Creek and Pleasant Run, a branch of Ten Mile Creek, about twelve 
miles east of Hot Springs. They consist of a number of shallow excavations 
upon the broad, rounded crest of the divide, covering a belt three hundred to 
six hundred feet In width, the workings following the general strike of the 
novaculite strata at this point, to wit, N. 60 degrees to 70 degrees E. As far as 
I followed the divide — for a distance of one and a half miles — these workings 
continued, and are reported to extend, with breaks at Intervals, an extreme 
distance of four miles southwesterly from this point. They are at present cov- 
ered with soil and overgrown by oak timber of ordinary size. The excavations 
are nearly filled by the caving In of the loose waste from the surrounding 
dumps, but were evidently worked to a depth of fifteen to thirty or forty feet, 
apparently, as open cuts or trenches, following the purest and most valuable 
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Strata of the novaculite. Some are one hundred to three hundred feet In length, 
but the greater number of these workings consist of shallow pits twenty to 
fifty feet In length, probably ten to thirty feet in width originally, before 
caving, and fifteen to twenty-five feet deep, being opened at Intervals irregularly 
along the course of the layers of the novaculite most useful to those doing the 
work. 
The whole ridge is composed of novaculite, with a strike N. 65 degrees E., 

dipping south at fifty to sixty degrees. Most of the novacu- 
(Chapacter of the ^^^ jg coarse-grained. Impure, and unsuitable for the manu- 
facture of implements. On the crest of the divide several 
beds of novaculite outcrop, which are of very fine quality and are interbedded 
with the coarser strata. These pure beds are from five to twenty-five feet in 
thickness. The rock Is white, yellowish, or bluish white in color, breaking 
readily with a smooth concholdal fracture. The whole surface of the ridge in 
the vicinity Is covered with chips of pink, red, or white novaculite, rarely dark- 
colored or black, and always having a fine-grained structure. The pure white 
agate-like novaculite being evidently the most worked and sought for, the waste 
dumps show that coarse-grained. Impure, and much-fractured rock was dis- 
carded. Many of these flint chips show serrated edges, as if discarded after an 
attempt had been made to fashion an arrow head or cutting tool. 
The tools used by these ancient miners appear to have been balls of stone or 

natural bowlders of three sizes, the smallest one and a half 
[Quarry Sledges] to two and a half Inches in diameter, the second size three to 

four inches, and the largest six to eight inches In diameter; 
these bowlders or stone hammers are mostly dark grey syenite ; some bowlders 
of hard Igneous rocks as well as hard quartzite of grey and brown shades of 
color. None of these rocks occur In the ridge, these bowlders being evidently 
brought from the beds of streams draining the area covered by the eruptive 
rocks to the southeast, the nearest localities from which these tools could have 
been obtained being some two miles distant. 

In the extent of one and a half miles examined on the crest of this divide 

I would estimate the aggregate quantity of material which 
must have been excavated at 100,000 cubic yards. 

The product of these wonderful workings doubtless comprised 
multitudes of chipped implements, mostly of rather small size, ex- 
amples of which are found in every valley and on every hill in the 
region about. The rejected forms and the hammers used are identi- 
cal with those from the Indian Mountain site. 



XIX. CHEKT QUAREIES OF THE GREAT PLAINS 

THE hunter tribes of the Great Plains region — ^the followers 
of the now vanished herds of buffalo — depended largely 
on the brittle varieties of stone for their implements and 
weapons, and the region furnishes vast numbers of all types of 
these. The hunter was in evidence rather than the cultivator of the 
soil, but agricultural implements are widely distributed along the 
fertile valleys tributary to the Mississippi on the west. Vast 
numbers of chipped implements, especially knives, scrapers, and 
projectile points, are scattered over the country and not infrequently 
are recovered from cache deposits where placed possibly as offer- 
ings to the gods of the chase. The sources of the several varieties 
of chert have been imperfectly explored. On the eastern border 
they extend in a wide belt from north to south through Iowa, 
eastern Nebraska, Missouri, Kansas, Oklahoma, and Texas, asso- 
ciated always with the carboniferous formations. Farther west the 
cretaceous quartzites afford a supply of excellent material for im- 
plements, and extensive quarries have been located in Wyoming. 

Oklahoma 

A single typical example of the quarries of the eastern margin 
of the great plains area may be described in some detail, although 
it is observed that they correspond closely in all important respects 
with the quarries of massive flint elsewhere. A somewhat detailed 
account of this group was published by the present writer in Bul- 
letin 21 of the Bureau of American Ethnology (1894). On what 
was formerly known as the Peoria Reservation, now included in 
Ottawa County, Okla., extensive quarries of a whitish massive chert 
are located. These were originally known as Spanish diggings and 
were first reported to the Geological Survey as flint quarries by 

Prof. W. P. Jenney, who was engaged in 1891 in 
BUnea* ^"* " the study of the lead mines of the Joplin region. 

They are located about 7 miles northwest of Seneca, 
Mo., and some 10 miles southeast of Baxter Springs, Kans. 
At an early date the whites learned of the ancient diggings and 
work was undertaken by various parties and at long intervals with 
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the view of rediscovering the deposits of precious metals supposed 
to have been worked by the Spanish or otlier peoples in early times. 
Several shafts were sunk about the old pits, some to the depth, it 
is said, of 50 or 60 feet. As a matter of course nothing of value 
was found. It is reported that some of the explorers discovered 
iron tools of a primitive tj'pe in the ancient pits, but it must be 
assumed that these were left by our own pioneer miners, since there 
is no evidence either that the Spanish were ever here, or that the 
aborigines possessed metal tools. 

The beds of chert are of unknown area and of great thickness. 
They are of upper subcarboniferous age and outcrop about the mar- 
gins of the shallow stream courses, forming in places a low rounded 

scarp. The ancient implement-makers doubtless be- 
Tbe Qoarrj Work gan work at the more accessible points along the 

margin of the outcrop and gradually by long- 
continued operations carried the pits and trenches far baclc into the 
slope. The excavations in the main took the form of roundish pits, 
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but on the margins of the area trenches in the solid rock a hundred 
feet or more in length were carried along the ledge. Mliere the work 

was deep the refuse about the margins accumulated 
TIB Fittings and filled the older excavations (fig. 79). It is not 

probable that many of the pits were more than 10 
or 15 feet deep. At present the greatest depth is about 5 feet and 
the width of the roundish depressions does not exceed 40 feet. 

The story of the working of the quarries and the manipulation of 

the stcne is to be reud with almost as much ease as 
Workihopa if the work had closed but yesterday. The masses of 

fresh chert were removed from the pits and broken 
up, and choice fragments were selected for further treatment. Shops 
were established on the margins of the pits, on the dump heaps, and 
at convenient points in the vicinity (fig. 80). To-day in numerous 
cases circular clusters of chert refuse indicate the position of the 
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lodges in and about which the work was carried on. In the center is 
a shallow depression, which was the fireplace of the 
lAdKsBites lodge (fig. 81). Around this are accumulations of 

fragments, flakes, partially worked rejects, and the 
hammerstones left by the workinen, the whole remaining seemingly 
midisturbed since the period of occupation. Outside of these circular 
clusters are heaps of chert masses just as they were brought from the 
quarry and deposited within reach of the workmen, and^' in some 
cases flattish lumps of chert, probably used as seats or ^vils, are 
surrounded by piles of refuse. Not only are these shop j^enomena 
thus fresh and undisturbed, but in some instances the fiait seems 




hardly to have changed color or to have suflfered in the least from 

weathering or from the fires which must at times have swept the 

forest. 

The work of quarrying and shaping the stone corresponds in 

nearly every respect with that of the Flint Ridge and Arkansas 

quarries already described. The ordinary and almost exclusive prod- 
uct of the shaping work was some form of blade, a 

Tbe 8h»i>ed Tpod- j,,^^]^ f^^^ intended in most cases at least to be sub- 
sequently elaborated into implements of more highly 

specialized type, as hoes, knives, and projectile points, A series of 
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rejects illustrating various degrees of progress in the shaping work 
is given in figure 82 ; characteristic abortive blades are seen in figures 



^«*^^-' ^SiOt 



' ^■''' ' '"^^-^' 
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■J^V.^ 
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83 and 84. As on all other similar sites where material of suitable 
quality was worked, large numbers of fragments, spalls, and chips 
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were doubtless selected and carried away for use in making the dif- 
ferent smaller implements and also as implements without further 
shaping. As in other cases where dwelling was not associated with 
the factory site, no specialized implements were found. The nearest 
approach to the typical completed blade is illustrated by the frag- 
ment shown in figure 85. Among the debris a few large thick blades 
occur, notched in opposite margins as if to be hafted as picks (fig. 
86), and several fluted cores or nuclei from which thin flakes had 



/■ 




Flo. 86. Blade broken near point of completloD. (One-hnll ■dual alie.) 

been detached were found (fig. 87). Typical hammerstones made of 
gnarled chert occur in numbers. 

The stone is a white and yellowish gray chert of exceptional mas- 
siveness and homogeneity but of only moderate fracturing qualities. 
It is not so well suited for making the smaller implements as is the 
Flint Bidge material and not so well adapted to the manufacture of 
very large blades as the Mill Creek chert. However, among the re- 
jectage of the site are many partially worked and abandoned speci- 
mens, measuring a foot or more in length, indicating attempts to 
secure blades of large size. Implements of this material are found 
scattered over a wide area, but may not be safely traced to this par- 
ticular locality since there are, doubtless, in the general region, many 
other quarries and shops where kindred material was worked. 
Subsequent to the writer's two visits Dr. W. C. Barnard, of Seneca, 
Mo., had examined this and numerous sites of minor importance in 
the region and had made valuable collections. 
38657°— 10— Bull. 60, pt i 15 
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A remarkable cache of projectile points has recently been discov- 
ered in Delaware County, Okla., the number as last reported by 




Via. 88. Bll«htl; notched apeclmcD, poBBlblT used 

Dr. Barnard reaching the very large total of 22,000. Those found 

near the surface in the cache are of the material quarried in the 

Ottawa County quarries discovered by Dr. Barnard, while those at 

lower depths are of the flint found in an old river bed near the cache. 
In the vicinity of the village of Afton, a few miles to the southwest 

of the Ottawa County quar- 
ries, a most 

The Afton Cache interesting 
cache of 

projectile points, knives, 

blades, and other forms of 

implements, nearly a thou- 

Eand in all, was obtained by 

the writer from a sulphur 

spring, where they had been 

deposited, doubtless, ns an 

offering to the superior 

powers. The chert is of 

fine quality, white or of mottled bluish-grays, and may have been 
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derived from quarries in the immediate region.* This site was first 
reported by Dr. R. H. Harper, of Afton, who generously turned over 
to the Museum a large number of specimens obtained from the spring 
deposit previous to the- writer's arrival. The implements of this 
deposit are of mottled tints, a bluish-gray prevailing. It is thus 
apparent that they could not have come from the Peoria Reserva- 
tion (Ottawa County) quarries a short distance to the northeast, but 
were derived rather from other quarries in the vicinity, possibly from 
certain so-called Spanish diggings reported to occur at Vanita and 
at other points in the extensive region to the west in which the Per- 
mian formations are exposed. 

EL^NSAS 

Numerous reports of the occurrence of extensive workshops where 
chert was obtained and worked up by the aborigines in the State 
of Kansas have been submitted, but no well-marked quarries have 
been noted. It is evident that the extensive areas of Permian strata 
are rich in workable materials, and further exploration will doubt- 
less bring to light the ancient diggings. Very full accounts of the 
chert- working industry of the region identified as Quivira by J. V. 
Brower have been published by this enthusiastic explorer, and valu- 
able collections of implements presenting exceptional features of 
form have been made and preserved in our museums.^ 

^ Holmes, Flint Implements, etc., from a Snlpbar Spring at AXton, Ind. Ter. 
'Brower, Memoirs of Explorations in the Basin of the Mississippi, vols, x and ix. 



XX. QUAETZITE QUAERIES, WYOMING 

PASSING over a broad expanse of prairie and plain and ap- 
proaching the Eocky Mountain highland, we again encounter 
traces of ancient activity in the stone-working industry. A 
large area in eastern Wyoming, which may extend also into Nebraska 
and Dakota, bears evidence of extensive operations. The best-known 
quarries of this region are located eastward of the Platte Bivec in 
the northern part of what was Laramie (now Platte) County, Wyo., 
and in adjoining parts of Converse County on the north, and are 
confined to the exposures of quartzite strata of Lower Cretaceous age. 
Robert F. Gilder, of Omaha, visited the region in 1906 and on one 
or more subsequent occasions, and published accounts of the remark- 
able phenomena of the quarries in the Sunday World Herald 
(Omaha) of September 2, 1906. He prepared a sketch map locating 
some 20 groups of the ancient diggings, which were originally known 
locally as Spanish diggings, to which he gave the names of various 
persons who have taken part in the study of the quarry phenomena 
here and elsewhere in the United States (fig. 88). The largest of 
these groups he estimated to cover 40 acres of ground. One of the 
sites was visited by Dr. George A. Dorsey in 1900, and a number of 
other persons have made more or less careful observations of the 
phenomena, among whom are Walter P. Jenney, J. B. Hatcher, 
Harlan I. Smith, Stewart Culin, and Neil M. Judd. 

It is interesting to observe that the phenomena of these quarries 
and the associated workshops correspond in nearly every respect 
with those of the more eastern quarries, where kindred forms of 
material were worked by the aborigines. The following brief ac- 
count of one of the quarry groups is abstracted in large part from 
the report of Dr. Dorsey.^ This group is located on a rounded 
eminence in the southern part of Converse County. Here and there 
over the surface are many pits having a diameter of 20 to 50 feet 
and a depth of 10 to 30 feet. The walls and bottoms of these excava- 
tions are covered with flinty refuse which, although artificially broken 
up, shows little indication of having been otherwise worked by man. 
Near the base of the hill on the east side is a deep ravine or wash 
with vertical walls, which affords an exposure of the massive quartz- 
ite of variegated hues 30 or more feet in thickness. In the face 

^ Dorsey, An Aboriginal Quartilte Quarry In Eastern Wyoming. 
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of this wall are seen rounded or elliptical concretions of fine-grained 
chert, many taking the form of chalcedony and agate, materials 
highly prized by the tribes for the manufacture of projectile points, 
scrapers, and other small chipped implements (figs. 89, 90). 

In the more open spaces between the pits, specially on the south- 
em slope of the eminence, are many round tipi circles manifestly 




Fio. 88. Sketch map of the Wyoming quartsite quarry area, by R. F. Gilder. 

representing recent occupancy of the site. No quarry implements 
except hammerstones were found, and these were merely rough, ir- 
regular masses of quartzite or nodules of other materials which, on 
account of their hardness and toughness, were suitable for the pur- 
pose. Their identification as implements was made possible by the 
presence of abrasions which could only have come from usage in 
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FiQ. S9. PreBcnt appesrance of the Wyoming quartilte qnsrrles. 
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breaking up large masses of hard rock and blocking out the forms of 
implements. An examination of the rejectage of the shaping work 
about the pits shows that the material most utilized was that which 
could be worked up into knife blades or long and rather broad lance 
heads or into still larger leaf-shape implements, destined, perhaps, 
for agricultural purposes. Nothing whatever was found in a fin- 
ished state, and even partially worked specimens were not numerous. 
The refuse about the pits is characterized by the large size of the 
partially shaped rejects. No work whatever seems to have been done 
on the small jasper and chalcedony nodules about the pits, this being 
reserved for the specializing shops established usually at or near 
the camping places. As a consequence, on the latter sites numerous 
small rejects, usually of leaf-shape pattern, occur and small flakes 
and small hammerstones made from jasper or other nodular ma- 
terial are found in numbers. No single specimen of finished arrow- 
head was encountered on these sites, nor was any reject discovered 
from which one could safely predict its destined specialized shape. 
Small scrapers are met with in surprising quantities, not only about 
the tipi circles near the quarries, but also in the vicinity of the large 
circles near the Lauk & Stein ranch, 30 miles away, and at the in- 
numerable sites encoimtered on the road between the ranch and the 
quarry, all of which show evidence of having been workshops. It 
is remarkable, however, that at none of the shop sites between the 
ranch and the quarry was any evidence found of the shaping of large 
leaf-shape implements, the rejectage of which appears plentifully 
on the quarry sites. This might be taken to indicate that the larger 
forms after blocking out were carried to distant places in agricul- 
tural districts to be worked up. 

Dr. Dorsey concludes, however, as the result of his examination, 
that the work in these quarries was probably done by some of the 
Plains tribes, within a comparatively recent period, yet previous to 
the advent of the white race in the region. 



XXL OBSIDIAN MINES 

OBSIDIAN, a volcanic glass of very diversified characteristics 
of color and texture, was much utilized by the American 
aborigines in their arts. It is found in vast deposits in the 
western half of North America, and in Mexico and Central America. 

The workings where it was obtained thus far have 
United states received but meager attention. In 1878 the writer 

made superficial studies of the remarkable deposits of 
this material in the Yellowstone National Park, especially in Obsidian 
Canyon, where cliffs of black, rudely columnar glass rise to the height 
of 100 feet or more (fig. 91).^ The refuse of aboriginal operations 
observed at a number of points indicate the manufacture of the usual 
varieties of chipped implements. It is surmised that the aborigines 
probably worked the deposits of obsidian at many points in the 
volcanic area of the Yellowstone and Snake River Valleys. 

Obsidian was worked somewhat extensively in the mountains of 
northern New Mexico, in Nevada, and Arizona, and the Pacific 
States are exceedingly rich in this material, and, although no impor- 
tant quarries have been located, there can be little question that such 
exist. Among the most remarkable chipped implements in America, 
and in the world for that matter, are the obsidian knives of Cali- 
fornia, the largest of which are upward of 30 inches in length and 
at the same time are of remarkable symmetry and beauty of finish 
(fig. 92). It is an especially noteworthy fact that the art of working 
obsidian is practiced successfully as a matter of gain to-day by cer- 
tain California Indians. A lay-figure group, intended to illustrate 
the working of obsidian by the ancient Califomians and constructed 
under the writer's supervision for the San Diego Exposition, is 
shown in figure 93. 
Obsidian was quarried extensively in Mexico, and the best known 

mines are found in the State of Hidalgo, about 12 
Mexico miles northeast of the city of Pachuca, on the 

mountain known as Sierra de las Navajas, the 
" Mountain of the Knives." It was the writer's good fortune to visit 
this mountain in 1899. The journey from the City of Mexico was 
made in company with Prof. G. K. Gilbert, and the trip over the 

^ Holmes, Notes on an Bxtensive Beposit of Obsidian in the Yellowstone National 
Park, p. 247. 
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Fig. 82. Obaldian blades from CBllIoniU. (One-third actutl alie.) 
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moantain roads was an extremely rough one. While at the mines 
we were the guests of Senor Amador, owner of the hacienda on 
which the Mountain of the ICnives is situated. The lower slopes of 
the mountain are covered with open pine forest, in places over- 
grown with tall grass and on the steeper parts with underbrush. 
Everywhere are scattered fragments of obsidian, and groups of 
irregular mounds, alternating with depressions and pits, extend 
indefinitely up the forest-covered ridge. The pits and depressions 




PlO. 88. ObsldlRD workers 



Ule dK. preparad 



mark the sites of the ancient excavations, while the hillocks are the 
heaps and ridges of debris thrown out from them. 
The enterprising peoples of the valleys below must have operated 

the mines vigorously for centuries to have thus 
Tbe ntungi worked over hundreds of acres of the mountain side. 

The deep pittings and heavy ridges of excavated 
d^ris are practically continuous over an area of a mile or two in 
length, with a width reaching in places possibly to a fourth of a mile. 
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It is not unlikely that there are other worked areas in the vicinity, and 
extensive workings are reported in the vicinity of Ococingo, several 
miles toward the east. No outcrops of the obsidian, are to be seen 
on this part of the mountain, and it is apparent that the ancient 
miners had exploited the entire slope in search of deposits lying at 
varying depths beneath the surface. The depth of the wider depres* 
sions usually does not exceed 6 or 8 feet, but some are deeper, and 
many take the form of wells from 3 to 10 feet in. diameter and 15 
or 20 feet deep, with vertical or overhanging walls. Many of these 
must have be0ft much deeper, for the debris thrown out is more 
extensive than ;|he present openings would suggest, and there can 
be no doubt thiat in numerous cases tunneling was continued hori- 
zontally or ol^iquely for considerable distances along productive 
layers or bodies of the obsidian. The heaps* and ridges of debris 
thrown out are rarely more than 10 feet in height, but they are. well 
pronounced and abrupt, and the total irregularities of the slope are 
so great that exploration is tedious and difficult.. Very generally 
the debris is intermingled with broken obsidian, and in many cases 
it seems to consist almost exclusively of broken, fragments and 
flakes left by the workmen engaged in getting out the forms desired. 
In places there are large heaps of flakes where the choice fragments 
of stone were brought from the mines and placed in. the hands of 
the flakers to be worked up. ^ 

Extensive areas are covered with these deposits of pure black 

resonant flakes and fragments. One great heap 
i^Bits of Flak- ^j^j^i^ 11^ upon the mountain slope is more than 

40 feet in vertical extent and many feet in depth, 
comprising perhaps 20,000 or 30,000 cubic feet of flakage. Efforts 
were made to dig into this remarkable deposit (fig.. 94), but no 
headway could be made, as there was no earth to hold the flakes 
together and the holes dug were immediately filled by sliding, 
tinkling slivers of glass from above, every piece of which seemed 
as clean and incisive of edge as when struck, off by the workmen 
perhaps hundreds of years ago. The relation of the deposit of 
refuse to the mountain slope is suggested in the section, figure 95. 
Being without appliances for descending into the deeper pits, little 

was learned of the subterranean phenomena, and 
Hammerstonea no traces were discovered of the implements used in 

the mining and shaping operations, except a number 
of hammerstones, which are identical in shape with the chipping ham- 
mers used in our northern quarries (fig. 96). The larger specimens, 
4 or 5 inches in diameter and somewhat discoidal or cheese-shaped, 
were doubtless employed in breaking the obsidian in the mass, but the 
smaller, many of which are globular in form, must have been used 
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in the hand simply, or with a light haft attached, in the work of 
breaking up the fragments and in trimming them down to the 
desired contour. Most of the stone is a tough lava, and the periph- 
eries show the usual evidences of battering. 

It is well known that the ancient dwelling sites of the general 

region, including the Valley of Mexico, are strewn 
Flake EniTes with countless knives which have been derived by 

fracture from faceted cylindrical nuclei, partially 
exhausted specimens of which are widely distributed, and evidence of 
the getting out of these nuclei was to be expected on the quarry site. 
Examination developed the fact that here the rejectage deposits 

abound in abortive nuclei (fig. 97), which were re* 
jected because lacking in some of the qualities neces- 
sary to successful flake blade-making. It was requisite 
that the material should be fine-grained, flawless, and uniform in tex- 
ture; the shape had to be roughly cylindrical, and it was essential that 



Nuclei for Knife 
Making 




Fia. 96. Section of the great deposit of flalcage, obsidian mines, Mountain of tlie Kniyes, 

Mexico. 

one end should be smoothly squared off, so that the flaking tool would 
have the proper surface for receiving the stroke or other form of im- 
pact required for removing the long slender blades. Of course, the 
flake knives were not made on the quarry site, as the edges of the 
blades were so delicate that transportation would have subjected them 
to injury; therefore the selected nuclei were carried away, and the 
knives made by expert workmen, whenever and wherever they were 
required. It is impossible to form even an approximate estimate of 
the number of successful nuclei produced and carried away, but the 
product of the work on this site must have been enormous. Examples 
of the exhausted cores found widely distributed over the Valley of 
Mexico are shown in figure 98. 
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Besides die rejectage of nuclei making and die hammerstones 
already referred to, a few other varieties of artifacts were obtained 
on the quarry site. In some of the heaps of refuse were found a 
number of scraper-like objects (fig. 99), made by taking a long, thick 




FiQ. 99. Ilaminerslones from tbe obBldltiD mlnea of Uexleo. (One-lutlf actoal dze.) 



flake with one smooth, concave side, and removing a few chips 
around the margin of the wider end on the conves face, ^ving a keen 
scraping edge. It is surmised that these were employed in shaping 
and sharpening the wood and antler tools required in the quarry-shop 
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work. Other interesting partisllj worked implements, the final 
shape of which could not be determined, are shown in figure 100. 
Strangely enough, there seems to be an almost total absence from this 
site of the manufacture of incipient leaf-blade forma from which 
knives, fipear points, and arrowheads were usually specialized, 




although blade-derived implements are found plentifully in the 
fields about the base of the mountain (fig. 101). These may have 
been produced in other quarries than those examined. 

It may be difficult to identify the workers of these mines with any 
particular people, but it is safe to conclude that the Aztecs had a 
liand in the work. The Spanish invaders found these Bake knives 
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in universal use by this people, and the inhabited sites of this as well 
as of other stocks abound in these implementa 




Plentiful evidences of the manufacture of implements of obsidian 
are found in widely distributed areas in Mexico, but the workings 
have not been reported on in detail. 
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Mention should be made of the fact that the various forms of 
chipped artifacts referred to above as associated with sites where 
the raw material was obtained are by no means the only product of 
the obsidian-working industry in Mexico. Vast numbers of articles 
of use were produced by the processes of crumbling and abrading as 
well as by chipping, and even elaborately carved jewelry, vases, and 
idols were worked out with astonishing elaboration of detail and 
refinement of finish. 

The obsidian product was widely distributed from the mining 
centers, but in accounting for stray bits and occasional implements of 
obsidian found in the Mississippi Valley it is not necessary to assume 
that the ancient peoples visited distant parts or that it came by 
trade from afar. It is quite reasonable to suppose that fragments 
of this material may have been carried by flood and ice from the 
great deposits in the Rocky Mountains of Montana, far down the 
Yellowstone and Missouri Kivers, to be lodged in the banks and bars 
of the rivers in what are now Dakota, Minnesota, and even Illinois 
and Missouri. 

The most remarkable instance known of the wide distribution fr:m 
the quarry source of obsidian artifacts is that of a deposit of knives 
found in an Ohio mound. Hundreds of carefully chipped blades of 
medium and large size, now preserved in the Field Museum of Natu- 
ral History, were obtained from a burial mound in Boss County, 
the nearest source of supply being the Yellowstone country, upward 
of 1,500 miles away. It is, however, regarded as probable that 
these implements, on account of their remarkable forms, were derived 
from the mines of Mexico, still more distant, rather than from any 
northern source. 

Mr. M. H. Saville, of the Museum of the American Indian (Heye 
Foundation), on returning from his 1917 researches in Guatemala, 
reports the occurrence of extensive quarries of obsidian along the 
line of the Guatemala Eailroad at La Joya, about 18 miles east of 
Guatemala City. The road cuts through the obsidian deposits for a 
distance of 2 or more miles and the roadbed is ballasted with obsidian. 
The traces of ancient operations are extensive but, as in the Mexican 
quarries, the work was confined to the collection of raw material 
and to the roughing out of cores and implements. Another quarry 
is reported near Antigua. From this and from the La Joya site, 
the obsidian, extensively employed by the occupants of the ancient 
centers of habitation about Guatemala City, was probably obtained. 



XXII. STEATITE QUARRIES 

STEATITE is a soft, tough, talcose rock, commonly called 
soapstone, which occurs in massive bodies in association with 
other metamorphic rocks. It was highly prized by the In- 
dian tribes and served many important purposes in their arts and 

industries. It has the very desirable quality of 
feri^^'"^' ^ resisting the action of fire and is thus especially 

adapted for the manufacture of cooking utensils. 
It is readily carved and susceptible of a high degree of surface finish. 
The color, when fresh, is usually a somewhat greenish-gray, but 
when polished and subjected to long-continued handling it becomes 
almost black, presenting an attractive appearance. The aborigines 
in their search for materials fitted to serve them in their simple arts 
probably discovered and attempted to utilize loose masses of this 
soft tough stone, finding it, however, imsuited for most purposes to 
which the harder stones were devoted. We may safely infer that 
step by step the peculiar qualities and adaptabilities of the material 
became known, and that after the available loose masses were ex- 
hausted the rock in place was attacked where it outcropped in the 
stream beds and on the hillsides. 

The manner of conducting the quarry work was substantially as 

follows: When a sufficient area of the solid stone 
Quarrying Opera- j^^j y^^^ uncovered, the Workmen proceeded with 

stone picks to detach such portions as were desired. 
If the surface happened to be uneven, the projections or convexities 
were utilized, and the cutting was not difficult. Where the rock was 
massive and the surface flat, a circular groove was cut, outlining the 
mass to be removed, and the cutting was continued until a depth was 
reached corresponding to the height of the utensil to be made ; then 
by undercutting the nucleus was detached or the stem so far severed 
that it could be broken off by means of stone sledges or levers of wood. 
If the stone happened to be laminated, a circular groove was cut 
through at right angles to the bedding, and the discoidal mass was 
removed without the need of undercutting.' Where the conditions 
were favorable, a second disk was cut adjoining the first, and then 
a third, and so on, pretty much as the housewife cuts up the layer 
of dough in biscuit making. 

228 
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Where the floor and walls of a well-developed quarry are fully 
exposed, the details of the ancient operations are 
Tbe Shaping wotk clearly displayed. In cases it is seen that the task 
of cutting out the mass was just begun when opera- 
tions in the quarry closed, while in others it was well under way 
and the bulbous vessel nucleus now stands out in bold relief (fig. 102). 
In cases where undercutting has taken place, the rounded form re- 
sembles a mushroom on its stem and is ready to be removed by a 
heavy blow; while in many other cases we see only roundish 
depressions in the quarry surface, in the bottoms of which are 




Fia. 102. Lump of Boapstane parti; cat out ot the msBB. (Dtameier, about 12 Incbei.) 
stumps or scars indicating that removal of the mass has taken place 
(fig. 103). It often happened that the work was 
AbortiTfl Work stopped by the discovery of defects in the stone. In 
very many cases defects were not discovered until 
late, and the operation of removal at the last moment became abor- 
tive; instead of breaking off at the base, as was intended, the cleavage 
of the stone was such that the body split in two, leaving a portion 
remaining attached to the stem. 

A noteworthy feature of the cutting out of these masses of stone 
is the attendant shaping of the. mass, which was rudely sculptured 
8S the work went on, the contour of the vessel being approximately 
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developed. In the eastern United States rude nodes were can'ed 

at opposite ends of the mass as incipient handles, and excavation of 

the bowl was already well under way before the removal took place. 

So far as observed, the quarries rarely yield evidence of any other 

shaping work than that of obtaining the rounded 
Qnin? ProdDct bodies of stone and the partial development of some 

form of vessel. Tobacco pipes, sinkers, baking plates, 
ceremonial objects, amulets, ornaments, and images were made, 
mostly no doubt from choice bits of stone carried away for the piir- 




Fia. 103. The itump left by braakliiK off tbe globular lump. 
pose, or perhaps often from fragments of the thick-walled vessels 
broken in use. 

About the quarries and in the quarry debris are many partly shaped 
specimens rejected on account of serious defects of fracture, besides 
many irregular fragments and masses, usually showing some defect 
of texture, explaining their abandonment. 

Steatite is of very general distribution in eastern Canada and the 

Atlantic States and has been mined by the aborigines 

OeoerapbicBi Dia- jn numberless localities, especially in New England, 

trlbutioD o( Quar- „ i nj 1 j A- < ■ * * /' i u- j 

Pie, 1 ennsylvania, Marjland, District of Columbia, and 

the Appalachian regions to the south. Deposits are 
found in Wyoming and in other States of the Great Divide. In the 
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Pacific States it was extensively mined, and to an undetermined 
extent in the Arctic regions. Little evidence of the presence of mines 
of this material has been collected in Middle and South America. 
In the East two extensively worked quarries have been carefully 

studied by the writer, one in the suburbs of Wash- 

nue Q^a^* ^""^ '^^^g^^ City and the other in Fairfax County, Va. 

These may be taken as types, the manner of operating, 
the implements used, and the product being much the same every- 
where. The former, known as the Rose Hill quarry, is located on 
Connecticut Avenue 4 miles from the White House. Here steatite 
of somewhat inferior quality outcropped in the banks of a small 
stream and in two rounded hills which rise to the right and left. 
The first account of the superficial features of this site was given 
by Elmer E. Reynolds in the Twelfth Annual Report of the Peabody 
Museum of Archeology and Ethnology in 1879. Later, Frank H. 
Cushing made examinations and collections from the surface, and in 
1^90 the old pittings were cleared out and exhaustively studied by 
the present writer. The old excavations were shallow, but extended 
over considerable, areas, and numerous partly worked and rejected 
vessels and many quarry implements were collected. The abortive 
vessels illustrated in figure 104 show with remarkable clearness the 
marks left by the shaping tools. The ordinary form of vessel pro- 
duced in the eastern quarry shops is shown in figure 105. 
The Clifton quarry had 'been extensively operated and was opened 

up and fully cleared out by William Dinwiddle, of the 
vtl'Q^rrr''"*^' Bureau of American Ethnology, under the writer's 

direction, in 1893. The exposure of steatite had been 
followed into the hillside about 100 feet by the aboriginal miners, 
and tlie excavations in places reached a depth of nearly 20 feet in the 
solid stone, 10,000 or more cubic feet of which had been removed. 
A general view of the excavations after clearing out is presented in 
figure 106. It is seen that the entire steatite surface is scarred by the 
pick work of the quarrymen. 

A number of the implements used in this and other quarries of 
the region are shown in figures 107-110. They include chisel-like 
forms made of several varieties of tough stone and grooved axes 
diverted from their normal uses and employed as picks. In many 
instances the latter are broken, splintered, and modified by reshaping 
until the original form, excepting the groove, which was protected 
by the hafting, was lost. The discovery of a longitudinally grooved 
gouge-form implement (fig. Ill) in the Rose Hill quarry near Wash- 
ington is a noteworthy occurrence, since specimens of this type are 
rare outside of New England. 
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Few other quarries in the South have been carefully examined 
and those of the Penn^lvania region have received 
QMTTief "*'*'' ^ ""'y superficial attention, although large collections 
of the implements and partially worked iitensiU 
have been made. Much more thorough examinations have been made 
in the quarries of New England at Bristol, Conn,; Millbury, North 
Wilbraham, and Westfield, Mass.; and Johnson, Vt. All, however, 
present nearly identical features. The manner of operating the 





quarries, the traces of shaping work, and the implements employed 
are much the same everywhere. 

Soapstone was worked also in Wyoming, and numerous examples 
of the articles made have been collected, but the 
nuforDU Quar- qmiffjes have not been definitely located or de- 
scribed. In California, however, the soapstone- 
working industry had reached important proportions. The quarries 
located on the island of Santa Catalina were first examined and 
described by Schumacher,' and more recently by the present writer.* 

1 Bchamaehcr, Mclhod of MBQuttcture of SeTeral Articles b; the former Indluu «t 
8outb«rD CalltDrDlt, p. 260. 
■Halmet, ADthropoloflcal Studies ia CalltoTDlK, 
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The general phenomena of the quarries correspond cloaely with 
those of the East, but the articles produced are quite distinct and 
much more varied in form and often of superior finish. Figure 112 
illustrates a small portion of the worked surface of an exposed body 
of steatite at Pots Valley, Santa Catalina Island. The stumps indi- 
cate the removal of several roundish masses, of stone, as were re- 
quired in the shaping of the large globular cooking pots, many fine 
' examples of which have been collected on the islands and the 
neighboring mainland. A life-size group in plaster, designed to illus- 




Fia. 112. Triicea of aborlgioal work In aoaintoae quarrr, Santa Catallnu lalnnd. 

trate the soapstone-quarry work on Santa Catalina Island, is ex- 
hibited in the section of American Archeologj-, United States 
National Museum, and is illustrated in figure 113. The exceptional 
range in form and function of the articles made in this place is 
indicated by the contents of a grave opened by the writer within a 
few yards of the quarry face. With the badly crushed skeleten was 
a shallow dish, two broken pestles, and a number of sculptures and 
small articles, all of soapstone, and possibly made for the special 
purpose of burial with the body. 
88657'— 19— Boll. 60. pt i 17 
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Steatite was in general use among the Eskimo of the far north, 
some of the sources of supply being on Cumberland 
Arctic sukate Sound, nlong Wager River, and in Greenland, but 
the quarries have not been accurately located or de- 
scribed. It was employed more especially in the manufacture of 
lamps, an essential feature of the Arctic household, but there are 
found also numerous well-carved cooking vessels and other re- 
ceptacles. 





XXIII. MICA MINES 

ICA was in very general use among the Indian tribes east 
of the Great Plains and was mined by them at many points 
in the ' Appalachian highlands from Georgia to the St. 
Lawrence River. From these mines it passed by trade or otherwise 
to remote parts of the country and is found more especially in burial 
mounds, stone graves, and ordinary burials in the Gulf States and 
throughout the Mississippi Valley. Mica is found also in workable 
forms in Dakota and southwestern Arkansas but is not known to have 
been mined by the aborigines in these sections. 

This brilliant mineral is present as crystals embedded in veins of 
quartz and feldspar which penetrate various early geological forma- 
tions but more commonly the schistose rocks. The veins are irregu- 
lar in thickness and do not conform with the stratification or bedding 
of the associated formations. The crystals are of diversified shapes 
and sizes, reaching in cases upward of 3 feet in extreme dimen- 
sions. They separate readily into many thin sheets of very attractive 
appearance, which are transparent or translucent, and display vari- 
ous silvery and amber hues. Although probably serv- 
Mi»*°* ^^^ ^^ '^^S '^^ practical purposes with the aborigines, the 

sheets were highly prized for the manufacture of 
personal ornaments and for sacrificial and mortuary purposes. It is 
stated on very good authority that they were used also as mirrors, 
and this is doubtless true, since the thick sheets, or the thin sheets 
properly backed, afford good reflecting surfaces and lo the Indian, 
who spent much time at his toilet, the mirror was a most important 
desideratiun. 

The literature of archeological research in the United States, 
especially that relating to the mound region, abounds in references 
to the discovery of sheet mica buried with human remains. At- 
water describes the discovery in a burial at Circlcville, Ohio, of 
a sheet of mica which measured 36 inches in length by 18 inches in 
width and 1^ inches in thickness.^ Other similar finds were 
made by Atwater in the same region. With a skeleton in the 
Grave Creek mound near Wheeling, W. Va., 150 disks of sheet 

mica measuring 1^ to 2 inches in diameter and hav- 
ornamenti of Mica ing One or two perforations were found.* These 

were probably suspended as tinkling pendants on 
some part of the costume. 

^ Atwater, Description of the Antiquities Dlscoyered In the State of Ohio, pp. 178, 226. 
> Schoolcraft, Obgervatlons Respecting the Grave Creek Mound in Western Virginia, 
p. 399. 
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Squier and Davis state on the authority of I. Dille, of Newark, 

Ohio, that in constructing a lock on the Chesapeake 
SS'^'*" ^"'*** * O^io Canal, Licking County, Ohio, an excavation 

was made, probably in a burial mound, in which were 
encountered, 4 feet beneath the surface, 14 human skeletons, over 
which, carefully and regularly disposed, were laid a large number 
of sheets of mica. Some of these were 8 to 10 inches long by 4 to 5 
inches wide and all from ^ to 1 inch in thickness. It was estimated 
that 15 or 20 bushels of this material were thrown out and built into 
the support of the lock.^ 
In a sacrificial mound near Chillicothe, Ohio, Squier and Davis 

discovered a layer of large plates of mica measuring 
Use In Sacrifice from 10 to 12 inches in diameter, which overlapped 

one another like the tiles on a roof and were arranged 
in the shape of a half moon. The excavation disclosed more than 
half of the crescent, which must have measured at least 20 feet from 
horn to horn, the greatest width being 5 feet.* It is surmised that this 
figure had some special religious significance in the minds of the 
builders of the mound. 
An altar in a mortuary mound situated near Chillicothe, Ohio, 

was filled with fine ashes intermixed with fragments 
Personal Ornament of clay vessels and some small convex copper disks. 

Over the contents of the altar basin was a la3'er of 
mica sheets overlapping one another and serving as a base for a heap 
of burnt human bones.* These authors also found occasionally in the 
mounds ornaments of thick sheets of mica cut out very neatly and 
with great regularity in the shape of scrolls, oval plates, and disks^ 
and pierced with small holes for suspension or attachment. They 
were doubtless intended for embellishing the dress of persons of dis- 
tinction.* From the Turner mounds in Clermont County, Ohio, Prof. 
F. W. Putnam obtained a number of figures neatly cut from sheet 
mica representing serpents, birds, and other animal forms. 
It appears that no definite knowledge of the sources of supply of 

the mica was obtained until about the vear 1868, 

Min'T^''^ ""^ ^^* ^'^^^ ^^®y ^^^® brought to light by Gen. T. L. Cling- 

man, who undertook to exploit certain artificial pit- 
tings in western North Carolina under the impression that they 
might be ancient silver mines. The mica-bearing veins were dis- 
covered in the bottoms of the old excavations, and this led to the 
working of the mica for commercial purposes not only on the pre- 
historic sites but in newly discovered veins over wide areas. 

^ Sqnler and DavlR, Ancient Monuments of the Mississippi Valley, p. 72. 

«Ibld., p. 155. 

■ Ibid., p. 154. 

* Ibid., pp. 155, 240. 
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On account of its resistance to the destructive action of heat, sheet 
mica was used at first by the whites for lights in 
Vim at utca stoves and lamps and later for a number of important 

purposes, among which is the manufacture of elec- 
trical apparatus, while the inferior grades are ground up for use in 
the preparation of lubricants, paints for imparting luster to wall 
papers, etc 

It is greatly to be regretted that scientific attention was not earlier 
called to the ancient mines, since all of the diggings 
uiaiDs Tooia have been reopened and worked for commercial pur- 

poses, the evidences of the ancient operations being 
largely and in some cases wholly obliterated But there is some com 
pensation in the fact that a number of the mmera have intelligently 




(One- 



obser^'ed the ancient traces and in a few cases have preserved the tools 
of stone encoimtered in the trenches. It is a misfortune, however, that 
so few of the^ implements have been preserved, and up to the date of 
the writer's visit to the mines the National Museum had secured of th>3 
digging and fracturing tools only a dozen examples (figs. Ill, 115). 
The rarity of the mining tools, considering the extent of the opera- 
tions, was at first extremely puzzling, and the white operators of the 
mines found it difficult to explain this rarity except on the theory that 
the ancients employed tools of iron or steel, which had subsequently 
disappeared through disintegration, but examination of the mines 
by the writer has led to what may be a more satisfactory interpreta- 
tion. The ancient workings, which penetrated in cases to the depth 
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of 40 feet or more, were confined largely to friable and easily 
worked formationB, bo that tools of wood and buckhom served every 
purpose, tools of stone not being required until the unaltered enclos- 
ing rock was encountered, often at a depth beneath the surface of 
30 or 40 feet. This theory finds support in the fact that almost all 
the stone tools found had been abandoned in the bottoms of the 
deepest diggings, where the feldspar of the \ems and the schists of 





1 o( Korth Carolina. 



(Ooe- 



the vein walls weie so hard ns to be worked with difficulty, even with 
steel tools, without the aid of explosives. 

No definite idea of the number of nncient diggings can be formed, 

but that they were numerous and widely distrib- 
Aboriguui MiDlDB uted over the south Appalachian region can not be 

questioned, western North Carolina claiming the larg- 
est number. The work of uncovering the mica-lieariiig veins and re- 
moving the crystals did not differ essentially in character from that of 
the mining of copper, steatite, pipestone, and flint. It required the 
same kind of tools and called for the same superior intelligence and 
steadfastness of purpose. The veins in which the quartz and mica 
crystals prevailed resisted the disintegrating and erosive agencies, 
and as a result were exposed in the slopes of the hills, and were thus 
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readily discovered. At first the work would be simple, since the 
schists which form the walls of the veins are hardly more difficult to 

handle than well-compacted loam and hence are easily 
Vein Material worked with hand-wielded tools. The same is true of 

the feldspar, which constitutes in many places half 
or more of the vein material. The quartz in large bodies is exceed- 
ingly difficult to work, but when forming, as it usually does, only 25 
or 30 per cent of the vein mass, it is broken up and removed with 
comparative ease. 
In April, 1913, the writer visited the mines of western North 

Carolina, making such observations as seemed neces- 
MiDM ^*'^'**** sary for a reasonable comprehension of the nature 

and extent of the ancient operations. The mines 
visited are in the vicinity of Spruce Pine, Bandana, and Bakersville, 
Mitchell County. Some of these were visited in 1893 by Mr. Dc 
Lancey Gill, of the Bureau of American Ethnology, under the 
writer's direction, and valuable information was collected, but his 
observations have not been published.^ 
Of the several mines in the vicinity of Spruce Pine only two re- 
tain traces of the prehistoric operations, and these 
Spruce-Pine Mines traces are but slight as a result of the recent mining 

operations, which consisted in entering and deepen- 
ing the ancient excavations along the mica-bearing veins. Mr. S. E. 
Blood, who accompanied the writer to the Deake mines, a mile west 
of Spruce Pine, pointed out the old pit margins so far as preserved 
or exposed and described the conditions as they existed before the 
modem mining began. The aborigintes had discovered the outcrop 
of the mica-bearing vein in the hillside and had followed it for a 
short distance into the slope, opening a trench just wide enough to 
enable them to break up and remove the partially decomposed feld- 
spar and the quartz, which form the principal part of the vein ma- 
terial, thus freeing the crystals of mica. The vein as exposed in the 
quarry face to-day is 4 or 5 feet in thickness. The mica occurs in 
small and irregularly placed crystals in a matrix consisting of dis- 
integrated whitish feldspar so soft as to be readily worked with 
the pick, and a small percentage of white quartz. In the deeper 
mines the feldspar remains so hard as to require blasting. 

A second mine, within half a mile of the railway station at Spruce 
Pine, exhibited somewhat more decided evidence of the old work, 
and it is said that at the bottom of one of the ancient shafts 25 feet 
in depth traces were found of branching horizontal tunnels, as if 

^In the Engineering and Mining Journal for March 31, 1877 (p. 121), It Is stated 
that a paper minutely describing the aboriginal mica mines of North Carolina was read 
before the New York Academy of Sciences. It does not appear that this paper has been 
published. 



246 



BTJBEAU OF AMERICAN ETHNOLOGY 



[bull. 60 



the miners had been seeking in various directions for pay streaks 
of the mica-bearing vein. 
The " Sink Hole " mines, probably so named before the artificial 

character of the old pittings had been fully deter- 
Sink Hole Mines mined, are located in the hill coimtry near Bandana, 

Mitchell County, 8 miles northeast of BumsviUe and 
3 miles north of Boonford, a station on the Carolina, Clinchfield & 
Ohio Railway. At Spruce Pine the writer had the good fortune to 

meet William Robinson, 
part owner and part op- 
erator of the mines, who 
generously volunteered t6 
accompany him to the 
mines and furnished 
much information re- 
garding both the origi- 
nal appearance of the 
aboriginal pittings and 
the modem work done in 
them. 

Although the mines 
have been operated ex- 
tensively in recent years, 
sufficient traces of the 
old work remain, coupled 
with the explanations 
furnished by Mr. Rob- 
inson, to convey a very 
complete notion of the 
character and extent of 
the prehistoric work. 
There are two main 
groups of the pittings, as 
indicated on the sketch 
map (fig. 116). A is 
known as the Robinson mine, while B is more commonly referred 
to merely as the Sink Hole mine. 

The Robinson mine is said to l)e the site of the initial operations 

by General Clingman. The ancient workings consist 
The Robinson Mine of a line of excavations extending up the crest of a 

low rounded spur of the hills a quarter of a mile from 
Bandana post office. Beginning a few hundred feet north of the 
creek which drains the valley, the pittings extend with one slight in- 
terruption for a distance of 300 to 400 feet up the spur in a north- 




Fio. 116. Sketch map showing the relation of the 
Robinson and Sink Hole mines. 
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easterly direction. A distant view is shown in figure 117 and a 
nearer view in figure 118. The pittings are surrounded, except 
at the upper end, by a somewhat uneven ridge of detritus de- 




no. 111. DUtaot Tiew oC the KoblnaoD 



of picture. 



rived from the excavation, which has been added to in places by 
the modem miners, and has been dug into of late years to recover 
the mica rejected and thrown out by the aborigines. The average 
width, from crest to crest, of the lateral ridges, which are in places 




Fia. 118. The BoblDBon 



as much as 15 feet in height, is approximately 75 feet (fig. 119), while 
the depth within, due to the irregular heaping up of material from 
Che deep shafts recently sunk by the whites, rarely reaches 20 feet 
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A^ developed by the recent operations, it appears that the ancient 
work along the vein reached in places a depth of 30 to 40 feet, the 
modern shafts having gone much deeper. In clearing out the old 
trenches the white miners observed that the ancient excavations 
■were very narrow at the bottom, hardly wider than the vein itself, 
which varies from 1 to 5 feet in thickness. In descending it was 
found that the vein dips slightly to the southeast. 

The northern or Sink Hole group comprises a remarkable series of 
ancient pittings, beginning near the base of a low spur a quarter of 
a mile northeast of the Robinson group, on the same strike, and 
extending to the crest of the hill and somewhat beyond, a total 
length of about 1,000 feet. There are two separate and independent 
lines of the excavations. The lower line corresponds closely in 
character and extent with the Robinson mine, the pittings left by the 
aborigines being well filled in places by the material derived from 



Fta 119 SPctloD of tbe BobinsoD mine 
the deep shafts sunk along the \em by the modem mmers The old 
diggings reached in places 30 to 40 feet m depth, the mica vein aver- 
aging from 4 to 8 feet in width and dipping at a steep angle to the 
southeast A section of this group corresponds closely with that 
of the Robinson mine Just abo^e the upper end of the deep digging 
is a small round depression 30 feet in diameter and perhaps 15 feet 
deep, which represents an unsuccessful attempt of the aborigines 
to discover a continuation of the vein, which, it appears, had been 
lost at the upper end of the main excavation just described. 

The upper line of works is offset from the first as indicated on the 
map, the distance between the two axes being 30 to 40 feet. It re- 
mains a question whether this offsetting is due to the existence of a 
separately developed vein or to a faulting of a formerly continuous 
vein. The latter theory is supported by the fact that the upper end 
of the one appears to coincide with the lower end of the other, there 
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being no overlapping so far as developed. The length of this series 
of excavations is about 800 feet, and the crest of the lateral dumps 
are in places 80 to 90 feet apart The ancient pittings are now well 
filled up with excavated material, old and new. The final digging at 
the upper end is still 20 feet deep, and the cause of the cessation of 
work at this point is made clear by the exposure of the quarry face, 
recently uncovered, where it is seen that the vein is only a few 
inches in width, showing little quartz and no mica. It is manifestly 
pinched out at this point, and neither the aborigines nor the whites 
have been able to find a continuation. 

It was in the deep digging near the upper end of this mine that 
most of the stone implements shown in figure 115 were discovered. 
They had been abandoned where last used in the bottom of the 
trench, where they had served, the picks to excavate the softer ma- 
terials, and the hammerlike tools to break up the harder vein rock. 

It is an interesting fact that the sites of workshops to which the. 

crystals of mica were carried and the selected ma- 
Workahops tcrial prepared for transportation to distant parts 

are found in the vicinity of both quarries, as indi- 
cated in figure 116, Z>. 

On these sites, which are circular, probably indicating the former 
presence of lodges, much poor mica was left, and this has been 
worked over by the whites, who even to-day are engaged in excavat- 
ing in the dumps for mica rejected by the Indian miners as unsuited 
to their purposes. 

At the house of William Robinson, in the valley a quarter of a 

mile from the mine, are traces of an ancient village 
village site site on which numerous stone implements of ordinary 

types may still be picked up. 

An important site of ancient operations now known as the Clarissa 

mine is located on the farm of John Buchanan 3 
Clarissa Mine miles east of Bakersville, Mitchell County. The ex- 

cavation occurs in a low, rounded ridge which over- 
looks Cane Creek. It is probably the best-preserved and most strik- 
ing example of the aboriginal workings in this general region and 
serves to illustrate the importance of the mica industry in prehistoric 
times. Entering the ridge at an oblique angle (fig. 120), the walls of 
the excavation are of unequal height, the upper margin being much 
the higher. The lower margin, as shown in the section (fig. 121), is 
obscured by heavy bodies of ancient dump material, which now sup- 
ports numerous chestnut trees the trunks of which are 4 to 5 feet in 
diameter. The modern operators who have worked the vein to the 
depth, at the upper end, of more than 300 feet, have filled the old 
trenches to the depth of 30 to 40 feet. When deserted by the original 
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workmen, the upper wall was approximatelj 100 feet in height and 
the lower 40 feet, the mean depth being, perhaps, 60 feet at the deep- 
est part. The sketch (fig. 120) and the photographs (fig. 122, a, b, c) 




Pio. 130. Sketch IndlcnUiiK the preseot appearance of tbc mine. 

will convey a definite notion of the present appearance of the exca- 
vation. 
The vast extent of the aboriginal mica-mining industry is further 

exemplified by traces found in other sections. An 
CouDtr " ""™* account of the mines of Macon County, N. C, by 

C. D. Smith, is well worthy of citation in this con- 




Fia 121 SectioD of thB GarlBsa mloe 
nection It appears from this account that the ancient operations 
were uniform with those m Mitchell and ^ ancey Countiesi 

It fs manifest that tJie ancient miners under tjod tl eir bu Ite s ell la 
deed the} seldom coiumlttHl a mlstukt. Id e erj In&tnnce \\tlch has come 
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under my observation, where they did worlc along the mica zone, mica veins 
have been found by opening the old worka It is also a noteworthy f^ that 
where the old excavations are extensive the veins yield usually large crystals 
of firm mica of good cleavage and in every way of excellent quality. The mica 
that they procured in their mining operations has been removed, except the 
refuse, such as our people generally reject. I have one case to the contrary. 
In that case the mica had been taken 100 feet, perhaps, and buried. It was 
found to the amount of several cartloads. It had been packed down with great 
regularity in an excavation. In this county (Macon) there are a dozen or 
more of these old diggings known to exist. Most of them have been opened 
within the last six or seven years and operated upon by our present mica miners. 
I have had two of these old works opened, one of them upon my own farm. 
. . . The old excavation commences at a small branch and runs at a right angle 
from it into a ridge that juts down with a gentle slope. The dump-material 
has been thrown right and left for the first 100 feet I tunneled in diagonally 
and struck the vein 60 feet from the branch and have drifted along it 40 feet. 
Here we reach an immense dump-rim, 65 feet higher than the level of the 
branch and which seems to have been thrown back upon their works. It 
forms at this end a circular rim to the continued excavations higher up the 
ridge. The whole length of the excavation from the branch to the upper end 
of the cut is about 320 feet The material removed from the upper i)art of the 
cut was carried up the hill as well as down it. The dump on the upper side 
of this upper part of the cut and at the widest point is about 25 feet above 
the present bottom of the excavation, and at this point dump and excavation 
measure about 150 feet across. At the upper end of my tunnel the old digging 
has been carried down about 30 feet below the surface. If the excavation at 
the point Just mentioned was carried as deep as the work at the upper eml 
of the tunnel, it would make the dump-heap on the upper side 55 feet higher 
than the bottom of the old works. I have been thus particular in order to 
show that with mere stone implements it must have required a series of years 
and a large force to have accomplished such results.^ 

It is impossible to approximate the amount of mica removed by tho 
ancients from the mines, since the yield of the veins is necessarily 
irregular, but that the vast amount of the crystals obtained should 
have been carried away to distant points and used by the aborigines 
is hardly less a marvel than that a primitive people should have' 
accomplished the work of removal from the deep-seated veina 

^ Smith, Ancient Mica Mines in North Carolina, pp. 442-448. 



XXIV. THE RED PIPESTONE QUARRY 

A FAVORITE material for the manufacture of tobacco pipes 
and various articles of ornamental, sacred, and ceremonial 
use was the red claystone called catlinite, obtained from a 
quarry in southwestern Minnesota, and so named because it was first 

brought to the attention of mineralogists by George 
catunite Catlin, the noted traveler and painter of Indians. 

It is a handsome stone, the color varying from light 
gray to pale and dark reds, the tints being sometimes so broken and 
distributed as to give a mottled effect. It is a fine-grained argillaceous 
sediment, and when freshly quarried is so soft as to be readily carved 
with stone knives and drilled with primitive hand drills. The analy- 
sis made by Dr. Charles.F. Jackson, of Boston, who gave the mineral 
its name, is as follows: Silica, 48.20; alumina, 28.20; ferric oxide, 5.00; 
carbonate of lime, 2.60 ; manganous oxide, 0.60 ; magnesia, 6.00 ; water, 
8.40; loss, 1.00. Stone of nearly identical characters, except in the 
matter of color, is found in many localities, and in cases has been used 
by the Indians for the manufacture of pipes and other articles, but ' 
so far as known it has not been quarried to any considerable extent. 
The outcrop of catlinite is found in a broad, shallow prairie valley, 

on the margin of which is situated the town of Pipe- 
Location stone, county seat of Pipestone County (map, fig. 123) . 

The outcrop was probably discovered by the aborigi- 
nes where it had been slightly exposed in the bed of the small stream 
now called Pipestone Creek, which descends into the valley on the east 
in a charming fall som^ 20 feet in height, and traverses the shallow 

basin, passing out to the northwest. Catlin's some- 
^f^JjP^"*^^^ what diagrammatic drawing of the quarries is repro- . 

duced in figure 124. So far as exposed, the pipestone- 
bearing stratum varies from 10 to 20 inches in thickness, the band of 
pure, fine-grained stone available for the manufacture of pipes 
rarely measuring more than 3 or 4 inches in thickness. This stratum 
is embedded between massive layers of compact quartzite of Huron- 
ian age, which dip slightly to the east, so that in working it the 

overlying quartzite had to be broken up and removed. 
The Quarry Work the diflSculty of this task increasing with every foot 

of advance. With the rude stone implements in use 
in aboriginal times the process was a very tedious one, and the exca- 
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FiQ. 123. Sketch map of the plpestone quarry. 
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vations were consequently quite shallow. The ledge which crosses the 
stream approximately at right angles was followed to the right and 
left by the quarrymen until the line of pittings was nearly a mile in 

length. These ancient diggings have been almost ob- 
ModernOperatioiiB literated by natural filling (fig. 125) or by the more 

recent mining operations. The latter, since the 
advent of the whites, have been greatly accelerated by the introduc- 
tion of steel sledges, picks, shovels, and crowbars (figs. 126, 127, 128). 
It is said that with the aid of the whites blasting has been occasion- 
ally resorted to. Some of the present excavations are as much as 10 
feet in depth, and have advanced 20 feet or more with the dip of the 
strata to the east. A usual section (fig. 129) now exposed in the 




Fig. 124. Catlin's sketch of the pipestone quarry. 

deeper excavations beginning above, shows 2 to 4 feet of soil and 
beneath this G to 8 feet of quaitzite, the latter resting on the thin 
stratum of pipestone, beneath which, forming the bed of the quarry, 
are compact quartzites. Numerous hammers of hard stone, some 
discoidal, others roughly grooved to facilitate hafting, w^ere found 

about the older pits (fig. 130), and the prairie in the 
Used '™^*®™®'^'' vicinity is dotted with camp sites and lodge rings, 

about which are strewn bits of pipestone and other 
refuse of manufacture along with typical grooved bone-breaking, 
stake-driving hammers of the Plains tribes (fig. 131). Some of the 
partially worked pieces of the stone are shown in figure 132. 
38657**— 19— BuU. 60, pt. 1 18 
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There is a general impression among those who have written on 

the subject that the discovery and use of the red 
AnUqnity pipestone by the tribes is of comparatively recent 

date, and this is no doubt correct; but it is equally 
certain that it was in use before the arrival of the whites in the 
Northwest. This is made clear not only by history and tradition but 
by the appearance of the ancient quarry excavations, and especially 
by the presence in burial mounds in various sections of the country 
of pipes and other objects made of the stone by aboriginal methods. 
This quarry is usually referred to as the sacred pipestone quarry. 

According to statements by Catlin and others, the site 

Sal Ground ^*" ^^ ^^'^ ^^ much superstitious regard by the aborigi- 
nes. Traditions of very general distribution lead 
to the belief that it was, in the words of Catlin — 

iield and owned in common, and as a neutral ground amongst the difTerenc 
tribes who met here to renew their sucred calumets under some superstition 
which stayed the tomahawk of natural foes always raised In deadly hate and 
vengeance In other places.* 

Nicollet states^ that Indians of the surrounding nations made an- 

annual pilgrimage to the quarry unless prevented by 

siowK^*^ °' **** wars or dissensions. Since the earliest visits of the 

white man to the Coteau des Prairies, however, the 

site has been occupied exclusively by the Sioux, and Catlin met with 

strong opposition from them when he attempted to visit the quarry 

about 1837. 

The following facts regarding the historic occupancy and owner- 
ship of the pipestone quarry are extracted from a 

Government Con- statement very generously furnished by Mr. Charles 

II. Bennett, of Pipestone: 

On April 30, 1803, the region was acquired by the Unitetl States through the 
Louisiana purchase. On July 23, 1851, the lands, Including the quarry, were 
relinquished to the United States by the Slsseton and Wahpeton Sioux, and on 
August 5 they were relinquished by the Mdewakanton and Wahpekute Sioux, 
and 04 chiefs and head warriors who had also a claim. A treaty with the 
Yankton Sioux, ratified April 19, 18.18, specifies that "the said Yancton 
Indians shall be secure<l In the free, and unrestricted use of the red pipestone 
quarry, or so much thereof as they have been accustomed to frequent and use 
for the purpose of procuring stone for pljies; and the United States hereby 
stipulate and agree to be caused to be surveyed and marked so much thereof 
ns shall be necessary and proper for that purpose, and retain the same and keep 
It open and free to the Indians to visit and procure stone for pipes, so long as 
they shall desirt." In 1859, 1 square mile, Including tlie quarry, was surveyed 
as a reservation. 



> Catlin, North American Indians, ii, 201. 

'Report to Illustrate a Map of the Llydrograpblcal Uasin of the UpiM.>r Mississippi 
River, p. 15. 
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The Sioux have no other legal claim to the quarry site than that 
of quarrying the pipestone, a privilege of which they 
u^toax^"" "' y®*""'? *^^® advantage to a limited extent. The 
Yankton Sioux, sometimes accompanied by their 
friends, the Flandreau Sioux, continue (1900) to viat the quarry 
and dig pipestone, coming usually in June or July. They establish 
their lodges on the reservation near the excavations, and stay from 




Fio. 1S3. Commercial pipe and trloket maker at work Dear the quarries. 

one to two weeks, procuring tlie pipestone, which they manufacture 
into pipes and trinkets of great variety. 

The Indians sell much of the stone to the whites, who have taken 
up the manufacture of pipes and various uten^ls and 
ripea "" " " trinkets, using lathes and other devices to aid in the 
work, and in a letter by Mr. Bennett dated 1892 it is 
stated that not 1 per cent of the pipes then made and disposed of 
were of Indian manufacture. White traders began the manufacture 
of pipes from the pipestone many years ago, and according to Dr. 
F. V. Hayden these were used by the fur companies in trade with 
the Indians of the Northwest. At a meeting of the American Philo- 
sophical Society in 1866 Ilayden stated that in the two years just 
passed the Northwestern Fur Co. had manufactured nearly 2,000 
pipes and traded them with the tribes of the upper Missouri. 

The pipe maker shown with his lathes and drills in figure 133 was 
establi^ed near the quarry at the time of the writer's visit in 1892, 
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and produced a great variety of articles supplied to the trinket 
market of Pipestone and neighboring towns. 

An important feature of the quarry site is a group of large granite 
bowlders called the maidens (fig. 134), brought from the far north 
by glacial ice, about the base of which, engraved on the glaciated 
floor of reddish quartizite, were formerly a number of petroglyphs, 
representing no doubt mythological beings associated with the lo- 
cality. Additional interest attaches to the locality on account of an 
inscription left by the Nicollet exploring party in 1888. The name 
of Nicollet and the initials of five other persons, including those of 
John C. Fremont (C. F. only) are cut in the flinty quartzite rock 
face near the "leaping rock" at the falls. 

The principal explorers of the 'site are Nicollet, Catlin, Ilayden, 
Winchell, and the writer. 
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it. The prevalence of the red color suggested at once the idea that 
the site had been an aboriginal paint mine, and that the red and 
yellow oxides of iron wei-e mined and carried away to be used 
as paint — an article of very great importance in t^e aboriginal 
economy.' 

As the charges of dynamite used by the miners broke down the 
walls of the mine, it was observed that the deposits were of irregular 
hardness, that certain parts of the ore body were very compact and 
flinty, containing much quartz and often displaying the dark-bluish 
or purplish hues characteristic of high-grade specular hematite, 
while the larger part was so highly oxidized as to be easily broken 




modern iron mine, exposing tbe ancient tunnels. 



up. Exteudiug through the ore body in all directions were pockets 
and seams of soft red and yellow oxides, many of these resembling 
travertine, and in places there were irregular openings and partially 
filled cavities. Two of these open tunnels are shown in figure 137. 
Our miners would drill with great difficulty through the hardest ore, 
to have the drill drop suddenly into a cavity of unknown depth. It 
was difficult to discover just which of these openings and cavities were 

' Two tonDi o( IroD ore were nsed bj the aborlglneB ; tbe aDbfdroiu Besgnloilde. to 
which tbi> Dnme hrmatlte li ar[>llc<l. anil the hydrrmCKctulnililG known as llmoaltP. Tbe 
hcniBUtp, Id Its powdered lorm, Is of a n^d color. The colors o( llmonite are lees dceliable, 
bdns jellowlah or brown, and It waa not so citeDslTelj used. 
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artificial, or whether or not they had all been penetrated by the 
ancient workers. Changes are constantly taking place in such ore 
bodies, and percolating waters fill up or clear out passageways. 
Generally, however, as the walls were broken down by the miners the 
openings were foiinil to connect with superficial pittings, which were 
the original openings of the mines, as indicated in figure 138. 

It appears certain that the larger tunnels or galleries in which 
the sledges were found had been opened up or en- 
Hethods of MiniDK larged by the ancient miners, and that in the search 
f(ir other bodies of the desired product they had fol- 
lowed weak lines and partially filled passageways, removing the pro- 
jecting mas-ses of hard ore, where these interfered with the work, by 
means of the sledges or otherwise tunneling around them. It is appar- 
ent that the sledges rould have had no other function than this, or that 
of crushing and breaking up the 
solid masses of ore preparatory to 
the manufacture of implements. 
It would seem that in the narrow 
passages of the mine the use of 
haftcd implements would be in- 
convenient if not entirely imprac- 
ticable, and we are left to marvel 
at the feat accomplished by the 
ancient workmen in penetrating a 
compact ore body in dark, sinuous 
passages hardly roomy enough to 
admit the body of a man, with the 
aid of nothing better than the 
rude hand imjtloments of stone. 
The character of these openings 

is indicated clearly in figure 137, which shows the face of the mine 
as freslily exposed by the mining operations, and figure 138 indi- 
cates somewhat imperfectly the manner in which the tunnels or 
borings pcnetiate the ore body, connecting with the superficial pits 
and extending to unknown depths beneath the present floor of the 
mine. 

That paints were in great demand among the tribes is common 
knowledge, and it is not unlikely that the brilliant pigments obtained 
from these mines were distributed by trade over a wide area. The 
solid hematite was in mucli demand for implements and large num- 
bers of axes, celts, plummets, cones, and other objects of use and 
ceremony are found everywhere in the middle Mississippi Valley, 

A plaster of Paris group, intended to illustrate the remarkable op- 
erations carried on by the early tribes in this mine, prepared under 
the suiKJivision of the writer, is shown in the section of American 




Fio. 138. ScctlcD Indicating the eenenl 
character of th« aoclont IDPDi^tliiK. 
(a, a, Sartace traces of ancient pita. 
b, Ore-t)odf. c, FlllInK of excaTiitlDDB. 
d, BorlDSB of the andent mlien. e. 
Floor ot mine.) 
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Archeology, United States National Museum. There are two fig- 
ures, one of which (fig. 139) is seen through the opening in the block 
of ore, represented as engaged in breaking up the ore with a stone 
sledge; the other is making his way through a narrow passage carry- 
ing a basket of the coveted red and yellow ocher, and is seen in an 
opening in the block at the opposite end of the case. 

It is especially noteworthy that this is a rare example of native 
enterprise, no instance having yet been found within the area of 




Fia. 13D. One ol 



the United States where deep tunneling was undertaken. Here 
sinuous passageways were opened to the depth of at least 20 feet 
in the massive ore body, and no one can siiy how much farther, 
nor are we able to say to what extent beyond the observed facta 
the work was carried on horizontnlly. 



XXVI. TURQUOISE MINES 

TURQUOISE is a precious or semiprecious stone of striking 
and greatly varied tints of bluish green. Like the other 
green stones, more particularly jade and emerald, it had a 
special fascination for the aborigines and was arduously sought and 
mined in every region in which it was known to exist. Mineralog- 
ically it is described as a waxy-appearing sky-blue or apple-green, 
subtranslucent or opaque hydrous aluminum phosphate colored by 
a copper phosphate. It is found massive included in metamorphic 
and eruptive rocks, but in a pure state only in thinly distributed and 
limited bodies, so that the mining is a difficult and most tedious 
process, corresponding in difficulties encountered and in the methods 
required somewhat closely to the mining of native copper. The 
inclosing rock had to be uncovered and broken up by means of 
heavy sledges of stone, aided on occasion no doubt by applied heat. 
Although in general use among the tribes of a vast region which 

includes our own Southwest and all of Middle 
Los ceriiios Mines America down to Panama, its occurrence in place is 

xmknown except in the Pueblo region, where it was 
mined at a number of points: At Los Cerrillos, near Santa Fe, 
N. Mex. ; on Turquoise Mountain, Cochise County, Ariz.; and on 
Crescent Peak, southern Nevada. These mines were operated by the 
natives long before the arrival of the Spanish, as is indicated by the 
extensive pittings and the many rude stone mining tools found asso- 
ciated with them (fig. 140). The Los Cerrillos mines, which seem to 
have been the most important, were operated also by the Spaniards, 
and in more recent years in a desultory way are worked by the pres- 
ent inhabitants of the region. Blake, who examined the site about 
1885, says: 

On reaching the locality I was struck with astonishment at the extent of 
the excavation. It is an immense pit with precipitous sides of angular rock, 
projecting in crags, which sustain a growth of pines and shrubs in the fissures. 
On one side the rocks tower into a precipice and overhang so as to form a cave ; 
at another place the side is low and formed of the broken rocks which were 
removed. From the top of the cliff the excavation appears to be 200 feet In 
depth and 300 or more In width. The bottom is funnel-shaped and formed by 
the sloping banks of the debris of fragments on the sides. On this debris, at 
the bottom of the pit, pine trees over 100 years old are now growing, and 
the bank of refuse rock Is similarly covered with trees. This great excavation 
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Is made in the Bolld rocks, and tens of thousnnila of tons of rock have been 
broken out This is not the only opening; there are several pits In the vicinity 
more limited in extent, some of tbem being apparently moch more recent.' 



Silliman speaks of finding in these mines — 



NumerDUH stone hammers, some to be held in the hand and others B\^-ung as 
sledges. fasldonL-^l with wedge-Hlinped edges and a groove for a handle. A ham- 
mer weighing over twenty pounds was found while I was ut the Cerrlllos, to 




Frd. 140. StoDe slodgc heads from tbc an cnt turquoiie mlpei 
N w Mcx 

which the withe was etlll ottnol ei Iti Its onk handle — the same scnib-oak 
which Is found growing abundantly on the hills dea— now quite well preserved 
after at least two centuries of e tombment In this perfectly dry rock. The 
stone used for those hammers Is tl e hor I a d t ugh hornblende nnduslte, or 
proiiyllte, which forms the (Vrro d ro an t 1 cr CorrI s Hills. ^Vilh these 



' Blake, Tbv Cbslihlhui ol the Adc t 



. p. 227. 
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rude tools and without iron and steel, using fire in place of explosives, these 
patient old workers managed to break down and remove the incredible masses 
of these tufaceous rocks which form the mounds already described/ 

No satisfactory description of the work in the other quarries has 
been published, but the stone sledges obtained from them tell iden- 
tical stories of the laborious extraction of the bits of stone from the 
compact matrix, and nothing short of a most profound and persistent 
motive could bring about the results observed. The love of ornament 
and the fancy for this particular gem doubtless played their part, but 
superstition was unquestionably the dominant influence. This motive 
is known to be present among the Pueblo tribes of to-day, and the 
abundance of the particular stone among ancient remains make clear 
its use not only for ornament but as a gem to which was attached 
supernatural attributes of deep significance. 

Examples of mining sledges preserved in the National Museum col- 
lections purport to have been derived from ancient turquoise mines 
in California. One locality mentioned is the Himalaya Turquoise 
Mine, 12 miles east of Silver Lake. 

The extensive use of turquoise in Middle America is attested by 
its historical employment and more especially by its occurrence 
among the remains of antiquity. The ancient Mexicans employed it 
in incrusting various works of art, masks, shields, personal orna- 
ments, and the like, and even, in cases, in mural embellishment It 
is a remarkable fact that although turquoise was in general use over 
Mexico and Central and South America, nothing definite has so far 
been learned regarding the sources of supply. 

^ SilUman, Turqaoise of New Mexico, p. 169. 



XXVn. QUARRIES OF BUILDING STONE 

NORTH of Mexico stone was used in building and for sculpture 
in numerous centers of culture advancement. The Mound 
Builders of the Mississippi Valley employed stone in build- 
ing walls, defensive works, and tombs, and for the carving of images 

and utensils, and the Pueblo tribes were very skillful 
Work of the masons, their pueblos and cliff dwellings displaying 

Mound Builden , ! .„ . \ x .- x -xi. • 

and Cliff Dwellers much skill in stone construction. In neither region, 

however, did the quarrying of stone acquire any con- 
siderable importance as an industry. Generally the supply of broken 
stone along outcropping ledges and the faces of cliffs sufBced for all 
purposes, and there appears to be no record of the systematic quarry- 
ing of stone from massive rock bodies with hammers and picks of 
stone, the only process available to these people, although, as amply 
shown by the remarkable work done in the flint quarries, there was 
no lack of energy and skill in kindred work. 
In the great centers of native culture, however, the building of 

cities and the attendant construction of pyramids, 
Quarries of Mitia tcmples, fortificatious, aqucducts, bridges, and the 

like, made extensive quarrying from subterranean 
strata a necessity. Few quarries, however, have had the attention 
they deserve, and, owing to the long period that has elapsed since 
they were abandoned they arc diflScult to locate, being filled with 
accumulations of soil and overgrown with vegetation. Good ex- 
amples have been observed at Mitla, in southern Mexico, and the 
work carried on there is described in a subsequent section, which 
deals with the pecking-crumbling processes. The native quarrj^men 
did not depend entirely on random blocks or detached masses, but 
attacked the face of an outcrop or cliff. In some cases the portions 
to be removed were undermined as far as possible, the upper surface 
was' channeled (fig. 141), and holes were drilled into which wooden 
wedges were driven. The wedges were then moistened and the swell- 
ing of the wood served to fracture the stone. 

Stephens refers to a brief visit to the ancient quarries at Copan, 
Honduras, as follows: 

The day after our survey was flnishe<l, as a relief we set out for a walk to 

the old stone quarries of Copan. Very soon we abandoned 
[Quarries of Copan] the path along the river, and turned off to the left. The 

ground wns broken, the forest thick, and all the way we had 
an Indian before us with his machete, cutting down branches and saplings. The 
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raDf:e tics about 2 miles north from tlie river, nnJ runs east and west. At tint 
foot of It we crossed a wild stream. The side of the mountain was overgrown 
with bushes and trees. The tup \vas bare, and commanded a magnllicent view oF 
a dense forest, bniken only bf the winding of the Copan Kiver, and the clearings 
for the haciendas of Don Oregorio and Don Miguel. The city was buried in forest 
and entirely hidden from sight. Imagtoatlon peopled tlie quarry with workmen, 
and laid bare the city to their view. Here, as the sculptor worlted, he turned 
to the theater of his glory, as the Greek did to the Acropolis of Athens, and 
dreamed of Immortal fame. TJttle did he Imagine that the time would come 
when hts works would perish. Ids race be extinct, his city a desolation and abode 







.'onder by what race It had c 



for niitiles, for strangers t 
been InhaUlted. 

Tlie stone Is a soft grit. The range extended a long distance, seemingly 
unconscious that stone enough had been taken from Its sides to build a city. 
How the huge masses were transported over tbe Irregular and broken surface 
we had crossed, aud particularly how one of them was set up on the top 
of Q mountain 2,000 feet high. It was Impossible to conjecture. In many 
places were blocks which bad been quarried out and rejected for some defect ; 
and at one spot, midway In a ravine lending toward the river, was a gigantic 
block, much larger than any we saw In the city, which was probably on Its 
way thither, to be carved and set up as an ornament, when the labors of the 
workmen were arrai^ted. T.Ike the unflnlshe<l blocks In the quarries at Assouan 
and on the Penteilcan Mountain, It remains as a memorial of bafne<I human 



276 BUBEAU OF AMEBICAN ETHNOLOGY [bull. 60 

We remained all day on the top of the range. The close forest in which we 
had been laboring made us feel more sensibly the beauty of the extended view. 
On the top of the range was a quarried block. With the chay stone found 
among the ruins, and supposed to be the instrument of sculpture, we wrote our 
names upon it. They stand alone, and few will ever see them. Late in the 
afternoon we returned, and struck the river about a mile above the ruins, 
near a stone wall with a circular building and a pit, apparently for a reservoir. * 

The ancient builders of Peru and Bolivia, the Inca peoples, have 
bequeathed to us evidence of remarkable enterprise in this field, rival- 
ing in the work accomplished the greatest achievements of the 
builders of the Old World. Squier has given us a most elaborate 
and graphic account of the great quarries of Cuzco : 

This bolson is separated from that of Oropesa, which is only an extension of 

that of Cuzco, by a narrow ridge or pass, which formed the 
[Quarries of Cazco] southern limit of the dominions of the first Inca, and where 

stand the massive remains of the works by which it was de- 
fended from aggression from the southward. Before reaching these remains we 
come to great projecting masses of trachytic and basaltic rock, through which 
the road or path winds tortuously. Here was one of tfie principal quarries of 
the Incas, and hence was taken by far the greater part of the stones used in the 
construction of the edifices of Gussco. AH around are immense heaps of stone 
chlppings, covering more than half a mile square, and among these are scat- 
tered, in nil directions, blocks of stone of every size and in every stage of 
progress, from the rough fragment Just broken from the parent mass to the 
elaborately finished block ready to be put in its assigned place in a building. 
Here are the rough stone huts of the quarrymen and also the more pretentious 
dwelling of the master workman, or overseer, who built a little wall around his 
house and a terrace in front and otherwise evinced taste and love of comfort 

The whole aspect of things is familiar, and we might readily Imagine ourselves 
in an abandoned quarry at home. Although many of the worked stones have 
been taken away since the Ck)nquest, yet enough remain to show that the quar- 
ries were in full operation at the time of their final interruption, and that the 
Incas were still actively engaged in enlarging and beautifying their capital. 
I do not attach much importance to the statements of Gieza de Leon and others 
that many of the royal palaces and temples of the empire, as far distant as 
Quito, were wholly or in part built with stones transported from Cuzco, thereby 
obtaining some degree of sanctity or reverence, as did the soil of the Campo 
Santo of Pisa, from the fact that some of it was brought from the Holy Land. 
The trachytes of which the edifices of Cuzco are mainly built are by no means 
uncommon throughout Peru ; and the coincidence in materials in any given struc- 
ture with those of another by no means implies that these materials were 
obtained from a common source. 

Although there is no direct evidence remaining in the quarry as to the man- 
ner in which the stones were dressed after being extracted from their beds, 
yet it seems pretty clear that most of them were picked or hammered into 
shape with a pointed instrument of a hammer before passing under the chisel. 
Of the manner in which the stones were separated from the natural rock there 
are here, as in other places, abundant illustrations. Excavations were made, 
where possible, under the masses of rock, so as to leave some portions of them 
impending. A groove was then cut in the upper surface on the line of desired 

1 Stephens, iDcidents of Travel in Central America, Chiapas, and Yucatan, i, pp. 
146-147. 
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fracture, In which oblong holes were worked to a consideral)le depth, precisely 
in the manner now practiced. The presumption is strong that wedges of 
dry wood were driven into these holes and water turned into the groove. . The 
swelling of the wood would evenly split off the block. This device is probably 
almost as ancient as the art of stonecuttlng itself. I found some disks of hard 
stone in this quarry, with holes through their center, as if for the reception of 
handles, which may have been used In rough-dressing or hammering the stones 
into shape. 

The distance of this quarry from Cuzco is about 22 miles. How the stones 
were transported thither is not easy to say ; but as the Incas had no beasts of 
draft it must have been done through the direct application of human force. 
With a redundant and disciplined population under absolute control we can 
understand how the Incas could combine the power of numbers in a most 
efllcient manner.* 

In another place Squier's visit to these quarries is graphically de- 
scribed : 

This is the old Inca road leading to the porphyry quarries, whence the giant 
stones of the Fortress of Ollantaytambo were obtained. We follow this to the 
very extremity and brow of the headland, over which they were toppled, slid- 
ing down 2,000 feet into the valley. The plane worn in their descent is distinct, 
and lying around us are blocks more or less shaped artificially, which the appari- 
tion of the Spaniards prevented the ancient workmen from launching down to 
their destination. How these blocks were got across the swift and turbulent 
river, in the bed of which some still remain, I do not attempt to explain. 
Starting back along the ancient quarry road, we constantly encountered blocks 
of porphyry, entirely or partly hewn, some in the middle of the road and 
others lying by its sides.* 

^ Squler, Peru : IncidentB of Travel and Exploration in the Land of the Incas, pp. 
418-410. 

«Ibid., p. 60& 



XXVIII. THE STONE-SHAPING ARTS 

Synopsis of Processes 

I. FRACTURE PROCESSES 

Direct, freehand 

/ X T> • ^ -t Direct, rest 

(a) Percussion fracture, x j- x i? i_ i 

^ Indirect, freehand 

Indirect, rest 

(6) Pressure fracture! t> . 

{c) Heat fracture 

{d) Water expansion fracture 

II. CRUMBLING PROCESSES 

/ \ T\' . . 1 T f Freehand 

(a) Direct percussion crumbling j -p 

/7\ T J- X • i_T f Freehand 

(6) Indirect percussion crumbling j ^ 

III. ABRADING PROCESSES 

(a) Grinding; whetting 
(6) Sawing 
(c) Scraping 

(e) Engraving 
(/) Polishing 

IV. INCISING PROCESSES 

{a) Cutting 
(6) Shaving 

V. PIERCING PROCESSES 

THE shaping processes, by means of which stone is made to 
assume artificial forms adapted to human needs, are varied 
and ingenious, and their mastery has always been a matter of 
the greatest importance to primitive peoples, as it is also in large 

degree with civilized peoples. These processes are 

SbTpi^JUIL' P"™ly mechanical, unless we regard fire, used some- 

times in fracturing rock bodies, and perhaps to 
some extent in minor operations, as a chemical agent. A wide range 
of manual operations is represented, and these may be conveniently 

278 
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arranged in five groups: (1) fractwring^ represented by the terms 
breaking, flaking, chipping, and knapping; (2) crwmJbling^ including 
such acts as pecking and hammering; (3) ahrading^ as in rubbing, 
scraping, boring, sawing, and polishing; (4) incising ^i including cut- 
ting and shaving; (5) piercing ^ as with an awl or punch. The proc- 
esses employed in a given case were determined by the nature and 
form of the material worked, by the available shaping tools, by the 
intelligence and skill of the workman, by the character of the object 
or work designed, and by a number of minor considerations. Frac- 
turing is available to some extent with all varieties of stone, and as a 
specializing process where the stone to be shaped is measurably 
brittle, as flint, jasper, and quartz. Heat fracture, although of great 
service in breaking up bodies of rock, is of little value in the shaping 
work. The crumbling processes are employed when the materials 
worked, while readily subject to crumbling and in a measure to 
fracturing, are capable of resisting fracture by the ordinary shocks 
of percussion, like the granites, many of the more compact eruptives, 
fibrolite and jade. All varieties of minerals are susceptible of shap- 
ing by abrasion, while simple piercing with a point is but slightly 
applicable except with such soft and yielding substances as fire clay, 
soapstone, and mica. Incising is employed where the stone is rela- 
tively soft, as soapstone, serpentine, cannel coal, and the like. 
The materials employed by the tribes were of many kinds and 

occurred in many forms. Some attractive varieties, 
ifateriais. Shaped being rare and difficult to procure, were regarded as 

precious, and often as being possessed of exceptional 
qualities or mysterious attributes. Others were scattered broadcast 
over the face of the country and were readily obtained, while others 
occurred in extensive deposits extending beneath the surface and were 
available only by quarrying or mining. Through long experience the 
aborigines had acquired extensive and accurate knowledge of the 
superficial distribution of these materials and of their nature and 
adaptability to processes and uses. They vary in form, texture, 
hardness, etc., and these qualities are iipportant factors in deciding 
the shaping processes used and the character of the art form pro- 
duced, but detailed discussion of these qualities can add little of real 
value and will not be taken up in this place. Special studies of the 
characteristics of fracture have been made by various writers, promi- 
nent among whom are Pfeiffer,^ and S. Hazzledine Warren.* 
Having secured the raw materials from the surface or by quarry- 
ing, the next step of the primitive implement maker 
Porm«°' ^**"™' was either to utilize the available product unchanged 

or to shape it for more effective use. Convenient 
water-worn forms from the river banks or from gravel beds were 



* See hl« work, " FHe StelDzeltll«che ToehDlk." 
'Warren, Experimental Investigation of Flint Fracture. 
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employed for breaking, driving, grinding, cracking, and killing, and 
sharp-edged and pointed stones for cutting, scraping, drilling, pierc- 
ing, and picking; but the archeologist has little to do with the un- 
modified forms, since it is not easy to say that any given specimen 
was used at all unless it bears decided marks of use, and if shaped 

thus by use the stone may be classed with Artificial 
Shaping by Use f orms, although not the result of design. This is the 

case with a multitude of mortars, pestles, abraders, 
hammers, picks, and other implements and utensils in use to-day 
or discarded upon deserted and ancient sites. Again, many of the 

simpler forms of artifacts did not call for much 
improTised Tools elaboration, as they could be made at once with 

a few strokes of the hanmier. The hunter and 
warrior were able to supply themselves at slight cost of labor 
with weapon points as emergency required, and efficient ham- 
mers, axes, knives, picks, scrapers, and the like were made with 

ease. The more highly specialized forms required 
DcRreea^of impie- time and in many cases no doubt, where there was 
Hon " no need of haste, the work was gradually brought to 

completion by intermittent labor. Where materials 
were plentiful and the demand great, implements, and especially im- 
plement blanks of certain classes, were often gotten out in numbers, 
and the sites became workshops or factories, and there was an oppor- 
tunity for, and no doubt a tendency toward, speciali- 
Labo^'***^*°° **' zation of labor. It was more convenient and profit- 
able where separate operations, each requiring special 
skill, were involved, to have individuals or groups of craftsmen give 
exclusive attention to the separate steps: First, to quarrying; second, 
to breaking up the material and selecting choice available pieces in 

numbers; third, to roughing out blank forms in 
steps In Special- numbers: and fourth, to the work of trimming, 

izatlon of Imple- • t . j i> • v- mi.' u i 

menta specializing, and finishing. This would apply more 

especially to the fracture-made implements. These 
four well-defined steps gave rise to separate industries carried on by 
the same individuals at different times or places, or by distinct groups 
of experts at convenient times and places. It would seem that the 
second and third steps, whether performed by one or by two groups 
of workmen, were generally accomplished on the spot yielding the 
raw material. It would be unprofitable to transport for long dis- 
tances masses of material of which nine-tenths would finally, from 
the vicissitudes of fracture, be consigned to the refuse heap. The 
blank forms of articles to be shaped, worked out so far as to test 
thoroughly the material and its capacity for specialization in desired 
directions, were removed from the sources of supply, to be finished 
when convenient or when need demanded. Of course the shaping 
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work connected with sculptural and architectural (building) arts, 
and more especially the industries pertaining thereto, are in a meas- 
ure distinct from those pertaining to the minor art forms, but these 
differences will appear with sufficient clearness as the several proc- 
esses are presented in detail. 

Pictography utilized sharp stones and stone surfaces in their nat- 
ural state, and sculptures generally passed through the same shaping 
stages and by the same processes as implements and utensils of 
practical use. The stone gathered for building purposes was em- 
ployed without change or was dressed by the ordinary shaping 
processes to suit the needs of the builder, while the quarried material 
had largely to be freed from the solid beds by the tedious processes 
of pecking and picking and was dressed and carved by the same im- 
plements employed in the shaping of major artifacts generally. 

Much has been said regarding the time required for the comple- 
tion of artifacts of certain classes. The fracturing 
Sh™pii^^"*"^ *° operations were usually not prolonged or tedious, and 

numerous eyewitnesses of the native work testify 
to the rapidity with which the minor chipped implements, as arrow- 
heads, were made; and experiment has shown that even the most 
tedious processes, as crumbling and abrading, permit the comple- 
tion of the more elaborate implements in weeks and months rather 
than in years or lifetimes. That certain highly specialized and elab- 
orate articles took long periods for their completion is to be 
accounted for by the fact that the work usually was not carried for- 
ward at once, but was taken up at intervals possibly widely separated. 
Speaking of grooved axes and celts, Lafitau says that they are pre- 
pared by the process of grinding on sandstone and finally assume, 
at the sacrifice of much time and labor, nearly the shape of our axes 
(the grooved ax) or of a wedge for splitting wood (the celt). The 
life of a savage is often insufficient for accomplishing the work, and 
hence such an implement, however rude and imperfect it may be, is 
considered a precious heirloom for the children. * 

McGuire and others who have undertaken experimental work have 

demonstrated the fact that the most elaborate stone 
Time Proportioned ^x is not nccessarily the work of years but rather 
oration o^ days and weeks (see "Crumbling and Abrading 

Processes"). However, where large works were un- 
dertaken, as in sculpture and architecture, the labor was prolonged 
and directly in ratio to increase in dimensions. The carving of 
each of the granite capitals of the Corinthian columns of the portico 
of the New National Museum, 64 inches in height and 66 inches in 
diameter, occupied a skilled workman, equipped with the most highly 

^ Lafltau, McDurs des Sauyages Amerlqualns, vol. ii, p. 110. 
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perfected electrically driven chisels, 190 days. The magnitude of 
this work with its high relief, undercutting and diversified floral de- 
tail is, however, more than paralleled in magnitude by that of the 
huge monolithic stelae of Copan and Quirigua, which are marvels 
of intricate design and bold relief, and carved, it is assumed, without 
machinery and in the main, no doubt, with implements of stone. 

It would appear that the shaping and use of minor artifacts of 
stone — ^utensils, implements, ornaments, and objects of religious sig- 
nificance — ^was carried to a high degree of perfection among most 
primitive peoples before the larger works of sculpture and archi- 
tecture were conceived or undertaken, although among exceptional 
peoples megalithic monuments and cyclopean structures of astound- 
ing proportions were erected during very early stages of progress 
in the shaping arts. 

Howsoever important the stone-shaping arts may have been to 
the implement maker and the carver of minor sculptures generally, 
their greatest field of accomplishment was in getting out and dress- 
ing the vast bodies of solid rock required in the building arts 
and in carving the colossal sculptures which characterize the culture 
centers of Middle and South America. Much, however, must re- 
main forever undetermined regarding the means employed by the 
primitive city-builders in quarrjdng these monster stones from the 
unbroken body of living rock. 

With regard to the question of the geographical distribution of 
the various processes here referred to, it may be said that some are 
widespread or even practically universal, while others are confined 
apparently to limited areas and represent single communities or 
tribes. The fundamental processes were doubtless known in one 
form or another to all the American peoples, either by original dis- 
covery or by acculturation, the differences in their operation arising 
locally as the result of differences in material and needs and varying 
also with the state of advancement of the people, the difference de- 
pending not a little, as with civilized peoples, upon the inventive 
genius of a few individuals. 



XXIX. FRACTURE PROCESSES 

NUMEROUS somewhat distinct methods of shaping stone by 
fracture processes are described and illustrated in subsequent 
pages. Many of these methods have been recorded with some 
degree of fullness by observers of the native work as actually prac- 
ticed, or as operated by old men who had knowledge of the work 
in days preceding the coming of the gun, while others are inferred 
from a study of the implements used, the artifacts made, and the 
refuse of manufacture. It is not at all likely, however, that the proc- 
esses cited and described include all of those employed by primitive 
peoples of the world or even of America alone, but they are sufficient 
to indicate the wide range of methods available to the Stone Age arti- 
san. During his many years of close association with the Indians Mr. 
Cushing accumulated a great store of knowledge of the native arts, 
and in his discussion of the arrow ^ he enumerates and illustrates 
several methods of stone working by fracture alone. His account, 
which describes numerous processes, is introduced later on. The 
writer has been able to collect more or less definite information re- 
garding a much larger number without going beyond the ordinary 
range of processes observed in use among primitive peoples. As 
a matter of fact, the procedure followed out by the experi- 
menter, howsoever carefully he may imitate the native processes as 
witnessed by him or described by others, will always be found to 
embody more or less decided individual variations and technical 
peculiarities. 

The fracture processes are of two distinct types: Those which 
operate by percussion, and those which employ pressure. The former 
are here presented first for the reason that in the shaping of minor 
artifacts in which pressure is utilized the shaping work usually 
begins with percussion. The fiakes are made, or blank forms are 
roughed out by the hanmier, preparatory to the use of the bone 
chipping tool. 

Percussion Fracture Processes 

The stone hammer, the greatest of all Stone Age tools, remained 
imperfectly understood by students of prehistoric culture until within 

* Cushing, The Arrow. 
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recent years. Prof. Sven Nilsson ^ was probably the first to compre- 
hend its use in shaping by fracture, his experiments having been 
begun very early in the last century. It remained for various stu- 
dents of the present generation to work out the full range of its 
application. Its field of usefulness is wonderfully wide. In the 
shaping arts, besides its universal use in the fracture processes it 
holds an equally exalted place in the pecking-crumbling arts and 
was, besides, in one form or another, employed in the household arts 
and in the arts of war and the chase. Its usefulness in the fracture 
arts was largely confined to the breaking up of rock masses and the 
rough shaping of implements and other artifacts. The hammer was 
in a vast number of cases merely a water-worn bowlder, which 
assumed artificial shape through use, while where bowlders were not 
convenient tough, hard bits of stone were collected and roughly 
shaped to adapt them to the work. Examples are illustrated in figure 
142. It is doubtless true that the pitted hammer (fig. 143) was some- 
times employed in the chipping work, but examples are rarely found 
in the quarry shops where this work was extensively carried on. 
Hammers made of a section of the indurated base of deer and elk 
antler were in common use in some localities for the lighter chip- 
ping work. 

The fracture processes in which the hanuner is the active agent are 
summarized as follows : 

1. DIRECT FREEHAND PERCUSSION 

Fracture by striking the stone to be worked, held in one hand, with 
another stone held in the other hand, thus purposely shaping the 
former or obtaining desired fragments. 

2. INDIRECT FREEHAND PERCUSSION 

(a) Chipping brittle stone held in the palm of one hand with a 
bone punch held between the fingers of the same hand and driven by 
a hammer held in the other hand. 

(b) Chipping brittle stone held in the palm of one hand with a 
bone punch held in the other hand and driven by a hammer in the 
hand of another person. 

3. DIRECT REST PERCUSSION 

(a) Fracturing the stone by striking it against another stone, the 
latter usually of larger size and stationary. 

(6) Fracture by casting one stone against another as a missile; 
employed largely in breaking up masses and more especially in 
mining and quarrying. 

^ NiUsoD, The Primitive luhabitants of Scandlnayla. 
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(o) Fracture by holding the stone to be worked flatwise on a stone 
or other rest with one hand and striking it with a hammer, thus pur- 
posely shaping it or obtaining desired flakes. 

{d) Fracture by holding the stone to be shaped edgewise on an 
anvil-stone and striking it, edge on, with a hammer, thus purposely 
shaping it or obtaining desired flukes. 




(c) Fracture by holding the stone to be shaped in a clamp or 
otherwise fixing it and chipping the exposed margin with a hammer, 
thus modifying the form. 
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4. INDIRECT RiaT PERCUSSION 

(a) Fracture by means of a punch of bone or other like material, 
driven by a hammer, the stone shaped being at rest. 

(b) Chipping by placing the thin edge of the stone to be shaped 
on an anvil and tapping It from above with a hammer. 




Probably the most generally practiced of the fracture shaping 
processes in which the stone hammer was employed 
rercDMi^*^*^"^ '^ ^^^^ referred to as the direct free-hand method. 
Traces of its employment are found in nearly all 
parts of the habitable world. In its practice the stone to be shaped, 
necessarily small, ivas held in one hand, usually the left, and frac- 
tured by a hammer of suitable shape and hardness, hafted or im- 
hafted, held in the other hand (fig. 144). It has the special advan- 
38057"'— :i>— Bull. 00, pt i CO 
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tage that the stone to be shaped can be readily and 
quickly adjusted to the strokes of the hammer, so 
that the strokes follow one another in rapid succes- 
sion, and the work in skilled hands progresses with much celerity. 
The practice of this method has been observed among many tribes 
of the aborigines, and the refuse of the workshops where chipped 




NelBon, in tbe 



implements were roughed out, especially those associated with the 
great quarries, afford ample opportunity for the study of the work 
in all its phases. 

We are fortunate in having an example of the practice of this 
paiticular process by the Indians of to-day (fig. 145). 
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Many kinds of implements were in their less highly specialized 

forms shaped by free-hand fracture without resort 
Implements Made to other methods. Among these are knives, scrapers, 

choppers, hammers, hoes, and picks; and the process 
was extensively employed, as already noted, in roughing out the 
forms of many of the smaller articles finished by pecking, grinding, 
sawing, and drilling, among which are mortars, pestles, muUers, 
axes, celts, chisels, pipes, ornaments, and diversional and ceremonial 
objects, as well as sculptures and stones for building. 
The results of the writer's prolonged study of the shaping work 

as carried on by the ancient Potomac Valley tribes 
Shaping Work In along the bowldcr-bearing bluffs of Piney Branch, 
ley D. C, will serve to give a reasonably clear conception 

of the work of shaping by free-hand fracture, not 
only where bowlders and pebbles were utilized but with all classes 
and conditions of materials.* Shaping work in these quarries was al- 
most exclusively fracture by free-hand percussion, the act being a 
quick, firm stroke with a bowlder hammer, regulated in force by the 
nature of the resistance to be overcome and by the result desired. 
Few traces of other kinds of procedure were observed. The bold, 
irregulaf style of the chipping precludes the idea that any process 
capable of accurately adjusting the point of contact between the 
tool used and the article shaped could have been employed, and 
rest fracture would hardly be adequate for the reason that in its 
operation fracture is almost as liable to occur at the rest point as 
at the point struck by the hammer. Again, it may be noted as 
decisive in this matter, that neither on Piney Branch nor any of the 
other great quarry shop sites are there adequate evidences of the 
use of the rest process, which necessarily leaves large numbers of 
anvil stones with surfaces scarred or pitted by the impact of the 
stones worked. 

Referring to the Piney Branch quarry shops, it is observed that 
the process of manufacture and the steps of form development appear 
to have been about as follows: Grasping a bowlder in either hand, 
the first movement was to strike the periphery of the one, which 
served as the hammer, n gainst the periphery of the other, which was 
to be shaped, at the proper angle to detach a flake (figs. 144, 145, 146) ; 
the second movement and the third were similar, and so on until the 
circuit was completed. If no false strokes were made, and the 
stone had the right fracture, these few blows, occupying but as 

many seconds, gave as a result a typical " turtle- 
The Turtieback back " — a bowlder with one side faceted by arti- 
ficial flaking, suggesting the back of the turtle; the 

1 Holmes, Fifteenth Ann, Bept, Bur, Amer, Ethn., p. 52. 
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other side, save through Occident, remaining smooth, suggesting the 
under surface of the turtle (fig. 147, a, 6). If the removal of a single 
circuit of flakes was not sufficient, the work was continued until the 
one side was reduced to the proper degree of flatness and the avail- 
uhility of the stone for further elaboration was made apparent. 
If the result thus far reached proved satisfactory, the stone was 
reversed in the hand and by a second series of blows the remaining 
smooth side, the undei- 
surface of the "turtle," 
was flaked away (fig. 
118), the result being a 
double faceted stone (fig. 
149 ) . With perhaps a 
few additional strong 
strokes the stone assumed 
the ovate or ovate-lanceo- 
late outline of the imple- 
ment blank, the principal 
product of tlie quarry 
shops (fig. 150). If a"t 
any atage the stone de- 
veloped serious defects, as 
too great thickness, 
crookedness, or humps 
(fig. 151), that could not 
be removed, it was thrown 
away and thus became 
]>art of the refuse, and it 
would appear that all the 
entire specimens collected 
from the quarry shops, since they were included in the refuse, 
had developed some of these shortcomings. The development 
of too great thickness through failure of flakes to carry well 

across the specimen was the particular bete noire ' 
CnuseB of FaUura of the Worker of quartztte and other like tough 
materials. Another frequent cause of failure and 
rejectage was cross fracture or shattering under the blows of the 
hammer, and it is probable, judging by the vast number of trans- 
\ersely broken incipient blades, that one-fouilh or more of the blades 
begun met this fate. Examples are shown in figure 1.">SJ. These speci- 
mens must have been all but completed when the unlucky blow was 
delivered, for they are apparently more nearly complete than any 
whole blades left on the site. Many such, associated with the flakes 
produced in shaping them, were gathered from the Piney Branch 
shop clusters, 
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A remarkable iiliistrntinn of the vicissitudes of fracture was 
brought to light by Dr. Phillips while carrying on explorations 







Kxample ol 
tn blade miiklnK due 
tormatloii 







Fio. 152. Eiample of cross Frac- 
ture onder tbe bammer neac the 
completion of a blade, 
along the southwest shore of Lake Micliignn. By patient search he 
collected in addition to one-half of an incipient blade, upward of a 




dozen of the flalces removed from it by the hnmmerstone before the 
fatal stroke occun-ed (fig. 153). 
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It is important to observe that when the thin leaf-like blade was 
secured, the work of the quarry shop, the only work of the quarry 




shop so far ns shaping is concerned, was ended The process and 
the hammer had accomplished all that was asked of them 
It should be stated in this place that a 
limited degree of special 
umit^rf apeow. j^^ji^^ jg possible with 
the hammerstone, even 
with qiiartzite and like tough materials. 
It is possible with the aid of thin-edge*' 
hammers to chip out shallow notches and 
to work out eccentric outlines. Expen 
ment has shown that with the more but 
tie stones much more can be done. On 
the flint-shop sites of Georgia numerous 
thin discoidal hanuners are found. These 
are made of the tougher portions of the 
flint and arc so light that they could not 
have served for the roughing-out work 
and must have been devoted to secondary 
flaking or to specialization work as shown 
in figure 154. Figure 155 illustrates a 
boldly shaped animal form found in 
Tennessee, the large size and great thick 
ness of which precludes the idea that 
it could have been shaped by pres 
sure. It was probably carried to completion as it now stands 
by the hammerstone and by the free-hand stroke rather than by any 
rest process. It may be possible that the curiously specialized blade 




.0 loS Large tbick aiiliDal- 
■baped figure of Dint, prob- 
■bl; special Iwd eiclDtl*«l7 
wltb tbe hammerstone 
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shown in figure 156 could have been produced by the hammeratone, 
but it is so attenuated that any severe or misplaced stroke would cer- 
tainly have been dii^astrous. It may be assumed that in the shaping 
of such objects some pressure process was employed, iit least in the 
final stages. Caleb Lyon, quoted in detail later, describes the making 
of small arrowheads by a California Indian, using the hammer alone. 
He does not make it clear, however, that the shape was specialized 
beyond the simple outline of the triangular or leaf-shape blade; this 
much was accomplished with the hammer by all makers of projectile 
points. 
A most remarkable free-hand method of chipping stone by percus- 
sion is described by Catlin' in a manner so circum- 
i^TcuMioD^ '"'"' stantial that its practice by at least one of the Apache 
tribes can hardly be questioned.- The fragments or 
flakes employed in arrowhead making were obtained as usual by 




direct percussion with the hammerstone. The elaboration of the 
implement forms is described as follows : 

Tlie master workman, seated on the grounj, lays one of these flakes on the 
palm of his left hand, holding It flmily down with two or more flngers of the 
same hand [flg. 157], and with his right hand, between the thumb and two fore- 
flngera, places his chisel (or punch) on the point that Is to be broken off, and 
a co-operntcir (a striker) slttlnR in front of him, with a mullet of very hard 
wood, strikes the chisel (or punch) on tlie upper end. fliikiiiK tlip flint off on 
the nnder sicie, below each projwiInK point that is struck. The flint is then 
turned and chlppeil In the same manner fn>ra the opimslte side, and so turned 
and chlppe<l until the required shape and dimensions are obtained, all the frac- 
tures bein^ made on tlie palm of the hand. . . . 

The yielding elasticity of the palm of the hand enables the chip to come off 
without bretiklng the body of the flint, which would be the case If they were 
broken on a hard substance. These pe()ple have no metallic Instruments to 
work with, and the instrument (punch) which they use. I was told, wiis a 
piece of bone; but on eMimlnlnfi; it I found It to be a substance much harder, 
made of the looth (Indaor) of the si)erm-ivhaie or sea-lion, which are often 
stranded on the coast of the Pacific. This punch is about 6 or 7 Inches In 
length and 1 inch In dlamelpr, with one rounile<l side and two plane sides; 

■Cutlln. Ijist RnmhliMi Among IhP iDiIlnnR, p. 183. 
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therefore presenting one acute nml two obtuse nnglea. to suit the points to be 
broken. This operation is very curious, both the holder and the striker BlnglD;^ 
anil the strokes of the ninllet f;lven exactly in tlnie with the music, with 
a sharp uiid relKiundIng blow, In which, the Indlaoa tell us, is the great 
medicine (or mystery) of the operation. 

According to B. B. Bedding, the Wintoons of Cloud River, Oreg , 
employed n somewhat remarkable method (fig, 158) : 

HnUIInc the piece of obsidinn In the bellow of the left hand, he placed be- 
tween the llrst anil second fingers of the same hniiil the split piece of deerhorn 




Fia. lOT. iDdlrecl percusslou ; lliroo haails rmplorMl. 

first ilescrllW, the Btralgbt edge of the split deerhorn resting oKalnst olKiut 
one'fourth of no Inch of the eilRe of the o1>slillan — this being about the thick- 
ness of the flake he desired to split off; tlien with a. small round water-worn 
stone which he had selected, weighing perhaps a pound, he, with his right hand, 
struck the other end of the split deerhorn a sharp blow. The first attempt re- 
sulted in failure. A flake was split off, but the blow also shattered the flake at 
the same time into small fminuents. lie then rei>eate(l the operation, appar- 
ently holding the split deerhorn more carefully and flrmly against the edge of 
the large piece of ohsldlan. The next blow was succeHsful. A perfect flake 
was obtained showing the concholdal fracture peculiar to nhslilian." 



< n>^dlDg, Uow Out 



■ In the i^ 






e Thflr Irnplenn^ntB, p. C70. 
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The work of specialization was then completed by well-kno'wn 
pressure processes. 

The very primitive forms of stone craft resulted probably from 
the use of natural forms in the rude activities of 
Tu'^M ""* **" primitive times. The stone used for crushing or 
breaking would be fractured, and the observation 
that the tool, thus modified, was improved for certain purposes 
would lead to intentional fracture with a definite purpose in view. 
But since the stone thus modified wa3 held in the hand it is sur- 
mised that tlie first purposeful attempt at shaping by fracture would 
probably relate not to the stone struck, but to the stone held in the 




hand, as indicated in figure 159, This form of fracture naturally 
occurs unintentionally during the practice of stone craft, whatso- 
ever the period, but as a method of shaping its capacity is necessarily 
limited, and we may reasonably doubt its systematic, purposeful em- 
ployment by any people. 

A second and hardly less elementary form of rest percussion is 
the crushing or breaking of a stone at rest by striking it with an- 
other stone held in the hand or hands and cast as a missile {fig. 160), 
the purpose being to split or change the shape of the stone or to 
obtain fragments, splinters, and spalls which would serve as tools. 
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This method could have little value in shaping minor artifacts, but 
must have been of great service at all stnges of progress in breaking 
up stone in the quarries and 
possibly in rough - shaping 
stone for building purposes. 
Closely akin to the pre- 
ceding is the use of one stone 
held in the hand as a ham- 
mer, haftcd or nnhafted, in 
fracturing another stone at 
rest, held or not held, to alter 
its shape or to remove frag- 
ments and flakes for use as 
implements or for the making 
of implements(fig.l61). This 
simple process has doubtless 
been employed by all primi- 
tive peoples, and its opera- 
tion, we may assume, led up- 
ward, as sliill and intelligence 
increased, to the development 
of other and more refined 
processes of working stone. 
Many of the accounts given by casual observers of the use of 
the hammerstone in implement making by the aborigines are meager 





Flo. 161. Uk of a bami 



Id making flakei. 



and imiwrfect, and allowance nuist be made for niistnkos and mis- 
interpretations. In some cases it is diHicult to determine from the 
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descriptions just how the stone under treatment was held. Caleb 
Lyon some 70 years ago witnessed the making of an obsidian arrow- 
head by a skilled workman of the Shasta tribe of California. His 
reference to the work is as follows: 

Tlie ShnHtn Imilnn seatctl himself on the lloor, and, placing the Btone anvil 
upoa his knee, which was of compact talcose slate, with one blow of his agate 
chisel he separnted the obsidian pebble Into two parts, then givlns another 
blow to the fractured side he split otf a slab a fourth of an Inch In thkkness. 
Iluhling the piece against the anvil with the thumb and flnger of his left hand, 
he commenced a series of continuous blows, every one of which chlppeil off 
framnents of the brittle substance. It gradually asaumetl the requlml sliiii>e. 
After finishing the base of the arrowhead (the whole being only a little ovit 
an Inch In length), he began striking gentler blows, every one of which I 
expected would break It Into pieces. Yet such was their adroit application, 
his skill and dexterity, that In little over an hour he prmtnceil a perfect 




Flo 162 ShaplDS a blade at rest br fractare with a bammerBtoDe 
ob«idlan arrowhead I then requested htm to car\e me one from the remains 
of a broken port bottle, which (after two failures) he succeedeil in doing He 
ga\e as a reason for his 111 success, he did not understand the grain of the 
glass No sculptor eier handled a chisel with greater precision or more 
carefully measured the weight and effect of every blow, than this Ingenious 
Indian, for, e^en among (lieiii, arrow making Is a dNtlnct trode nr profes- 
Bion, which many attempt, but Id which few attain excellence He umlcr-ftood 
the capacity of the material he wriiucht, and, before striking tiie first blow, 
by survejlng the pebble, he could Judge of Its aiallnblllti ns well as the 
S( ulptor Judges of the perfection of a block ui I'ariun ' 

Variants of this rest method are recorded by a number of authors. 
Snyder witnessed the work as done by a Digger Indian. Holding a 
quartz splinter flatwise on a smooth bowlder anvil stone with his 
left hand {fig, 162) he gently tapped the stone first on one e<ige, then 



' I.yon, Letter o 



isdo. 
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on the other, striking off a tiny chip at each stroke until he soon 
had it reduced approximately to the dimensions required. The work 
of specialization was completed by pressure with a bone point. ' 

A fourth form of fracture by rest percussion is that in which the 
pebble or fragment of stone or partially shaped implement was set 
edgewise on the anvil stone, where it was held in place by the fingers 
and thumb while struck edge on with the hummer. The capabilities 
of this method in the shaping work, however, are found to be 
limited. It served to split or splinter the stone or to break off spalls 
and flakes (fig. 163), which served unmodified as implements or for 
elaboration by more 
refined processes. 
The stone thus op- 
erated upon assumed 
fortuitously various 
shapes readily mis- 
taken by the inexpe- 
rienced for purpose- 
ful forms. The ham- 
mer used was any 
stone suited to the 
purpose. The method 
was employed very 
extensively along the 
Atlantic shore of 
Argentina, where it 
was regarded by Am- 
eghino as pertaining 
to a very primitive 
stage of culture, and 
the chipped nuclei, 
regarded as imple- 
ments, were assigned 
"■"'"""""'"'■ by him to Tertiary or 

early Quaternary times. However, the conclusion reached by 
the writer, based on collections and observations made by Hrdlicka 
and Willis along the Pampean coast, is that the work prob- 
ably pertains to recent times and to the historic tribes.' Examples 
of the Argentina specimens are presented in figure 104, and the as- 
sociated hammerstones and anvils displaying their peculiar mark- 
ings appear in figures 1C5 and 16fi. This process, even in its most 
refined application, had one serious defect — it was almost as likely 
when the stone was brittle to result in fracture at the point of con- 
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tact with the anvil as at the point struck b; the hammer. To carry 
out any designed specialization except of the simplest kind seems to 
the writer hardly possible. The most familiar employment of this 
method of fracture in the United States was in making the so-called 
"teshoas" of Leidy' (fig. 107), which is a sharp-edged discoidal flake 
made with a single blow of the hammer upon the convex surface of 
a bowlder, which may be, when a bowlder hammer is used, either the 
one held in the hand 
or the one struck. 
A nmnber of ob- 
servers 

Indirect Rest !.„„„ _„ 

PerouMioL have re- 
corded 

the use of a hammer 

and punch by the 

American triples in 

flint chipping. An 

illustration of the 

free-hand use of 

these tools is given 

in figure 158. As 

employed in the rest 

method, the bit of 

stone was held in a 

fixed position, as under the knee or in a clamp, and the punch, made 

of stone, hard bone, or antler, was set upon it at the precise point 

required to remove a flake of desired thickness, and the opposite 

end was tapped with a mallet or hammer. Gushing illustrates this 
work in liis paper on the 
arrow (fig. 168), an extract 
from which is quoted later. 
This process is identical with 
that practiced by civilized 
peoples, the metal chisel tak- 
ing the place of the stone or 
bone fracturing tool. 

Another variety of percus- 
sive work, accounts of which 
are not as specific as could be 
desired, has been noted by a 

number of observers. The thin edge of the fragment or flake, or the 

blank form to be further specialized, is laid flatwise on the anvil 

stone at a suitable angle (fig, 169) and tapped from above with a 

hanmier, minute flalies being thus thrown upward along the margin. 



IG 1ST Flakes made from water worn bowlders by a 
siDKle Btrokc at tbe bammctHtODe used as ocrnpere, 
knives etc Bad for the makJag ut rarloui small tmple- 
m DtB The name teahoiH le from the Sbosbooe Ian 
guagc and was given by Ur Josepb Leld; 
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This method is capable of trimming the edges of flakes or of blades 
already well advanced, but apparently is incapable of specialization 




Fio. 169. Fracture by refitinff a blade npon an anyll and tapping It from above with a 

hammer. 

of any other kind, unless, indeed, a sharp-edged rest is employed as 
shown in figure 170. By this method it is possible by reversing the 





Fig. 170. Notching a blade by resting It on a sharp-edged anvil and tapping it with u 

hammer. 

piece to be chipped from time to time to chip out notches of con- 
siderable depth. 

38657**— IJ^— Bull. 60, pt i ^21 



XXX, PRESSUEE FRACTUEE PROCESSES 

THE statement that stone is susceptible of fracture by pres- 
sure and may even be elaborately shaped by pressure proc- 
esses is usually received with decided incredulity by the 
uninitiated, and that the work can be done by means of bone tools is 
still further beyond the limits of ready belief. But primitive man 
devised numerous methods which enabled him, with the aid of bits 
of horn, bone, antler, or ivory, to carry the manufacture of objects 
of brittle stone by means of pressure fracture to a degree of refine- 
ment not readily attainable by any other known means. Pressure 
shaping is limited, however, in its capabilities, since it can be oper- 
ated successfully only where brittle stone is utilized, and even then 
with slight success, except with comparatively small objects. The 
several varieties of pressure processes have been tested in recent 
years by numerous students, in many cases with marked success. 
Some have imagined themselves the discoverers of entirely new 
methods or the rediscoverers of methods practiced in ancient times 
and now classed among the lost arts. But examination of the 
literature of pioneer days and the reports of observers who have 
come into familiar contact with primitive peoples, disclose the fact 
that most of the now known processes were practiced by the tribes 
in various parts of America up to the time of the introduction of 
iron and steel. This is amply shown by the numerous citations 
brought together in subsequent pages. It may be added that prob- 
ably a majority of the methods are still practiced by remote tribes in 
different parts of the world. 

Two varieties of the pressure-shaping arts are recognized — the 
free-hand and the rest processes. These processes are, for the most 
part, not specifically distinct, since the implement used, so far as its 
operating point is concerned, is practically the same in all forms of 
the work, the distinction being due to differences in the mounting 
and application of the point. In the rest method the fixed position 
of the stone worked permits of the application of greater force than 
the free-hand method, while the haft of the implement may be so 
lengthened as to be set against the chest or under the arm of the 
operator, thus greatly increasing the fracturing power. 

The following brief summary of the several kinds of pressure 
shaping work will be convenient for reference for those who may not 
desire to take up the subject in greater detail. 
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FREE-HAND PRESSURE PROCESSES 

(a) Chipping thin-edged bits of stone held in one hand by abrupt 
pressure with a bone tool held in the other hand, thus specializing 
an implement. 

(ft) Chipping thin-edged bits of stone held in one hand with a 
pincerlkke or a notched bone tool held in the other hand and moved 
with an " impulsive twist," thus specializing an implement. 

REST PRESSURE PROCESSES 

(a) Chipping thin-edged bits of stone held in a fixed position by pres- 
sure with a bone tool held in the hand, thus specializing an implement. 

(6) Chipping thin-edged bits of stone held in a fixed position by 
pressure with a pincerlike or a notched tool held in the hand, thus 
specializing an implement. 

(c) Chipping thin-edged bits of stone held in a fixed position by 
pressure with a bone- 
pointed implement 
mounted in a long 
shaft, which is set un- 
der the arm of the 
operator to increase 
the pressure, thus 
shaping an implement. 

{d) Flaking brittle 
stone held on a rigid 
surface or otherwise 
fixed by pressing off 
flakes with a bone- 
pointed implement 
mounted in a long 
shaft, which is set 
against the chest or 
shoulder of the operator to increase the pressure, thus producing 
flake knife blades. 

(e) Chipping thin-edged bits of stone by pressing the edge against 
a sharp-edged bone or other like object at rest, thus specializing an 
implement. 

Free-hand pressure, next to free-hand percussion, is the most 

important and generally useful of the primitive im- 
Free-hand Pressure plement making f racture processes. It is adapted to 

the shaping of small objects of brittle stone, and par- 
ticularly to the specialization' and finish of projectile points, knives, 
drills, scrapers, and the like. The piece of stone shaped, always thin- 
edged, was usually held between the end of the thumb and the tips of 
two or three fingers of the left hand, as indicated in figure 171, or 




Fio. 171. 



Fret^hand prcMsure chipping with a bone 
puint. 
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giasjied by the finger tips of the left hand ngainst the thumb or the 
ball of the thumb of that hand, as illustrated in figure 172. In the 
latt«r method the hand was always protected from injury by a pad 
of buckskin or other like device, 

Typiciil exiimples of the chipping tools are shown in figure 178 
and the i-elation of the bone point to the implement edge operated 
on in figure 174. Tlie point of the tool was set against the margin of 
the stone, as hei'e shown, and the chips were forced off by a spas- 
modic push. It appears that when the point of the tool was rounded, 
the piisli was sometimes accompanied by a slight rocking motion. 
In skilled hands the bone point was quickly moved to the proper 
point on the margin of the stone for the next flake, and so on until the 
shaping was complete. The positions illustrated in most of the 




, ITS, SburiH-nlug ud urruw polnl by c^blppiug with 



accompanying drawings are tliose taken by the writer in demon- 
stiating tlie viiriouH methods recorded by observers of the aboriginal 
work. 

It was the good fortune of Maj. J, W, Powell to witness the opera- 
tion of this and other pi-ocesscs of shaping stone, as employed among 
a number of tribes in the Colorado Valley, and his photograph 
(made by Hillers) of an aged Painte man demonstrating the manner 
of holding the chipping implement and the blade under treatment 
is probably the only i-ecord of its kind in existence. This photo- 
firaph is reproduced in figure 175, and an enlarged drawing of the 
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Fig. 173. Examples of pregsnre chipping tools. 
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ludlHii cbtpplDg iL knife blade wltli a bone i>olDt. (Powell.) 
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hands, showing the position of the implements, appears in figure 176. 
The flnker held in the right hand is a bone point of usual type, and 
the implement held in the left is the blade of a hafted flint knife of 
the kind still in use at that time among the canyon tribes. 

Major Powell's reference to the arrow maker's demonstration of 
the process is as follows: 
Inallttlevnilpynorthnf theUlntft Mountains a tribe of Shoehonl I ml Inns were 

founil Btlll mnnufncturintE stfine orrowhemla, stone knives, anil 
IFowell'i AccoODt] stone speiirs. Althimch a few of tlipin were armed witli cans 

purchased at far^distant trading stores, a grenter number of 
tlie men and boys were nrmecl with bows and arrows. In the valley which they 
occupied chalcedony Is found In the form populnrly called moss-ainite. In ISGO 

the writer often saw these Indians manufacturlns stonp arrow- 
[■ hosboDl Arrow h^adg ^nf] stone knives. These were made from massed of 

moss-aKBte weetherlnK out of the sandy shales of the district 
The Implements were made by breaklnft the masses with rude stone hammers, 
and selecting favorably shaped fragments to be further fashioned by the use of 




tbe banJs o{ tbe Patale lodttui. 



little stone hammers. A frnfrment held In one hand, protected by a piece of 
untunmil elk skin, was wrought with a hammer held In the other hand. Having 
aiiniewliHt Improved the orlRlnal traRroent In this manner, a workman would 
priML-ot-il to Rive his Implement the flnal sha|ie by using a deerliorn tool from 
8 to 12 inches In length ami worked <lown from Its original size by grinding, 
so that Its diameter was about Hve-elghths of an inch. Holding the specimen 
in one hand, with the Implement In the nlhor. he would work the little stone 
Into the desired shnpe by sudden pressure on Its edge with the horn tool and 
In tills maimer breaking off small flakes. The arrowheads thus made were 
smalt, slender, and symmetric, while the stone knives were given keen but 
Bomewliat serrate<l edges. I visited this tribe of Indians many times and lived 
among them many months and found their camps strewn wllh the chips, 
among which were many discarded failures, all having the characteristics of 
those finds which in the eastern portion of the United States had been called 
"paleolKhlc."* 

' Powell, stone Art ' ' «, pp. )-2, 
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Major Powell found the Pahvant tribe of the Wasatch Mountains 

making stone arrowheads and knives by the proc- 

^ahrant Arrow ^^^^ ^j fracturing, pecking, and grinding; the 

TJintahs employed chipping and grinding, and in the 

Major^s words — 

At other times, aealn anil asaln, for years, I saw the Paeu Indlnns mann- 

facture stone Implenicnts tn the Valley of Saa Bafoel, a 

[Pngn Arrow tributary of the Culiirnilo flowlnfc from the eaatem slope of 

' *" the Wnsatch Plateau. Those people ma<le tlieir Implenienta 

by cblpplng. A mile above the mouth of the river, In a cottnnwood grove, 

there is a vlllaee site which has been occupied Intermittently for many years 




Flo. 177. Free-hand pressare chipping of the Klamath IndliDi. 



Scbnmacher'B 



and probably for many centuries. In the cretaceous liliiira near by great 
qunnttties of chert are found, and not far away quantities of moss-ngate. From 
these materials the Indians made tliclr Implements liy chlppinx, un<l near the 
vlllafie site the flakes, rejects, and accidents may be found In great nuantllles, 
measured by wngonloads.' 
We are indebted to Schumacher for a most lucid account of this 
process as practiced among the Klamath Indians of 
California (fig. 177). After describing the manner 
of breaking up the stone by the aid of heat, and the 
selection of suitable fragments, he states that — 

' op. clt., pp. 8-8. 
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The fragments are assorted according to sliaiKj and size best corresponding to 

the weapons desired; the small ones, best fit in shape and 
[Klamath Arrow thickness, are used for arrowheads; similar sherds, but 
"^ larger In size, for spear points; the long narrow pieces for 

borers, and so on. To work the flakes Into the desired forms, certain tools 
are require<l, one of which is represented In figure 1.* It consists of a 
stick (rt), which is In form and thickness not unlike an arrow shaft and about 
li feet In length, to one end of which a point {h) Is fastened, of some tough 
material, as the tooth of the sea lion or the horn of elk, and even Iron among 
the present Klnmaths, although the rock does not work as well, and brittles 
where the edge ought to be sharp. The point Is represented In natural size 
. . . to better illustrate Its beveled curve, which form admits a gradual pres- 
sure to a limited space In a piece of the sherd. During the operation, the rock 
Is partially enwrapped In a piece of buckskin for better manipulation, Its flat 
side resting against the fleshy part of the thumb of the left hand, only the edge 

to be worked being left ex- 
posed (flg. 3). The tool is 
worked with the right hand, 
while the lower part of the 
handle, usually ornamented. 
Is held between the arm and 
the body so as to guide the 
Instrument with a steady 
hand. The main movements 
are shown at a, &, c of figure 
4. With the movement as 
Illustrated at a larger flakes 
are detached, and the rock Is 
roughly shaped Into the de- 
sired form; while with the 
movement shown at b long 
flakes are broken, which frequently reach the middle of the sherd, producing 
the ridge of the points or knives; and, with movement Illustrated at c, the 
smaller chips of the cutting edge are worked.* 

The application of the bone tool in notching the arrow point is 
illustrated in figure 178. 

Speaking of the Indians of California, probably of one of the 

Shoshonean tribes, Lieut. E. G. Beckwith, who ac- 
Iclounf '^'''^*'''' companied the railroad expeditions to the Pacific 

coast in 1855, says : 

One of them seated himself near me and made from a fragment of quartz, 
with a simple piece of round bone, one end of which was soniispherical, with 
a small crease in it (as if worn by a threa<l) the sixtoonth of an inch In 
depth, an arrowhead which was very sharp and piercing, and such as they use 
on all their arrows. The skill and rapidity with which it was made, without 
a blow, but by simply breaking the sharp edges with the creased bone by 
the strength of his hands — for the crease merely served to prevent the instru- 
ment from slipping, aflFording no leverage — was remarkable.* 

* The original reference figures are retained throughout this citation. 

* Scliumnchcr, Methods of Making Stone Weapons, p. 547. 

■ Beckwith, Report of Explorations for a Route for the Pacific Railroad, p. 48. 




Fio. 178. Free-hand pressure chipping of the 
Klamath Indians. (Schumacher.) 



HOLMM] ABORIGINAL AMERICAN ANTIQUITIES PART I 313 

The crease referred to was possibly merely the notch which 
the sharp ledge of the flint makes in the bone pressed repeatedly upon 
it, rather than a specially prepared notch such as has been observed 
by others in a few instances. 

One of the fullest and most graphic accounts of the manner of 

making small arrowheads is that given by J. F. Sny- 
Kte?omenr^*'' ' der. A Digger Indian of Eldorado County, CaL, 

having broken his arrowhead in shooting at a rabbit, 
proceeded in Mr. Snyder's presence to make another to take its 
place. Searching in the stream bed which was at hand, he quickly 
obtained a fragment of quartz : 

Seating himself on a bowlder near me, his next move was to unfasten and 
unwrap the sinew thread from the end of the arrow shaft and detach and 
remove the piece of stone arrowhead remaining in it, for it had broken when 
it struck the rocky ground. He placed the thread of sinew in his mouth to 
soften it and render it pliable. Then holding the quartz splinter on Its edge 
with his left hand, on a smooth bowlder as an anvil, he gently tapped the 
stone, first on one edge, then on the other (a percussive process), striking 
off a tiny chip at each stroke until he soon had it reduced approximately to 
the dimensions he required. He had "before seating himself removed his quiver 
from his shoulder, and at this stage untied from Its strap a buckskin string 
that suspended the point of a deer's horn, 7 or 8 inches in length, notched 
or grooved at Its small end in a peculiar manner that I had not before noticed. 
The savage saw that I was Intensely Interested In his work, and executcnl 
every movement deliberately and plainly in my view, as though he felt pride 
in his knowledge of the stone art. Now spreading the broad tail flap on his 
quiver in the palm of his left hand, with its Inner or dressed side up he 
placed upon it the quartz splinter he had blocked out, and held It firmly In 
place with the two smaller fingers of the hand clasped over it With the point of 
his horn punch he then, by firm and careful pressure, broke from the edges flake 
after flake from the point of the embryo arrowhead along to its base. Stop- 
ping a moment to inspect the stone, he would reverse it and repeat the 
cautious pressing on the other edge until directly its outline was that of the 
ordinary leaf>shaped, flint implement He now reversed his deerhorn punch, 
when I noticed that it was ground, at its upper or large end, to an obtuse 
or diamond point at one side, somewhat like that of a wood carver's bruin. 
Applying this stout point, by the same mode of pressure as before, to eiich 
side of the broad end of the stone alternately, the stone now resting for 
solid support on the heavy muscles at the base of the thumb, he soon clilppod 
out the indented, lateral notches, defining the shank of the arrowhead, which 
was now finished as completely, and perfectly proportioned, as any I ever 
saw. Fitting it in the cleft of the arrow shaft, he took the slender thong 
from his mouth and soon had the new weapon securely fastened, his horn punch 
tied to its place again, and, gathering up his quiver and bow, quickly vanished 
from view. 

The whole process, from his selection of the stone adapted for his purpose to 
the last tuck of the sinew strand in adjusting the finished Implement to Its 
shaft, did not exceed 25 minutes of time.* 



* Snyder, The Motbod of Making Stone Arrow Poinls, pp. 231-232. 
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Mr. B. B. Eedding has observed and recorded in gratifying detail 

the method of arrow making among the Wintoons of 

wintoone : Cloud River, Oree. Three processes and three types 

ReddlDK'i otter- , , - ■ % ^ ■ i . » i, / \ 

ratioai of shaping implements are involved, as follows: (a) 

Making flakes with hammer and punch;' (&) shap- 
mg the blades by free-hand pressure with a large bone flaker; {17) 
breaking out notches with rocking pressure of a small flaker. The 
demonstration was made by an old man named Consolnlu who — 
brouKht. tied np In n deerskin, a ptece of obsidian weighing about n pound, a 
fratnnent of a deerhorn split from n prong lengtliwlse, about 4 Inches In len^h 
and half an inch In diameter, and ground off squarely at the ends — this left each 
end a semicircle, besltles two deer prongs (Cariacvs eoliimbianut) with the 
points ground down Into the shape of a square, sharp-pointed file, one of these 
being much smaller than 
the other. He had niso 
some pieces of Iron wire 
tied to wooden handles 
and ground Into the same 
shapes. These, he ex- 
plained, he used In pref- 
erence to the deer prongs, 
since white men came to 
the country, because they 
were harder and did not 
require sharpening so 
frequently. 

The first step was 
to strike off flakes 
from the obsidian 

a bone point by the block by perCUSsion, 
using a hammerstone 
and a piece of deerhorn. This part of the demonstration has already 
been given under indirect percussion. Having obtained a suitable 
flake, the workman proceeded to shape the arrowhead. 

Tie now squatted on the ground, sitting on his left foot, his right leg extended 
In a. position often assumed by tailors at work. He tlH>n placed In the palm of 
his left hand a piece at thick, welt-tanned buckskin, evidently from the 
skin of the neck of a deer. It was thick but soft and pliable. On this lie hiid 
the flake of obsidian, which he held flmily In Its place by the flrst three Angers 
of the some hand. He then rested the elbow on the left knee, which gave the 
left arm ond hand holding the flake Arm an<l steady support. He then took In 
Ills right blind the larger of the two de<'r prongs, which, as has lK>en stated, had 
Its point sharpened In the form of a square file, and holding It ns an engraver 
of wood holds his cutting Instrument, he commences! reducing one edge of the 
circular form of the flake to a straight line. With the thumb of the right 
hand resting on the edge of the left palm as a fulcrum [flg. 179], the point of the 
deer prong would be made to rest on about an eighth of an Inch or less of 
the eilge of tlie flake, then with a firm downward pressure of the point, a 




' Desert ptlun 



rnrii appoarB aiKler l'<<rc'UHR]cii] rroci^spn, pp. 205-291. 
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cotichoidal fragment would be broken out almost always of the size desired. 
The point of the deer prong would then be advanced a short distance and tlie 
same operation repeated, until in a few minutes the flake was reduced to a 
straight line on one edge. As this operation broke ail the chips from the under 
side of the flake, if left in this condition the arrowhead would be unequally 
proportioned, that is, the two cutting edges would ilot be in the center. He 
therefore with the side of the deerhorn firmly rubbed back and forth the 
straight edge he had made on the flake until the sharp edge had been broken 
and worn down. The flake was now turned end for end in the palm of his 
hand and the chipping renewed. When completed an equal amount was taken 
from each side of the edge of the flake and the cutting edge was left In the 
center. It was now plain that the straight edge thus made was to be one side 
of the long isosceles triangle, the form of the arrowheads which is used by his 
tribe. 
With the flake of obsidian firmly held In the cushion of the left palm and the 

point of deerhorn strongly pressed on the e<lge of the fiake, the 
[Notching] effect was the same as the blow which split the flake from the 

larger piece. While, however, he was not always sure of the 
effect of the blow in splitting off the large flakes out of which to make the arrow- 
heads, he in no instance appeared to fail in breaking out with the point of deer 
prong the exact piece desired. The soft, thick, pliable piece of tanned deerskin 
on which the flake in his left palm was held, may have added to the cushion, but 
seemed to serve no other purpose than to save his hand from being cut by the 
countless sharp chips as they were broken off. One of the long sides of the 
arrowhead having been thus formed, the flake was turned over and the other 
side formed in the same manner. As, however, very much more of the obsidian 
had to be chipped away, he brought more pressure upon the point and broke out 
larger chips until the flake began to assume the shape desired, when the same 
care was exercised as when the first straight edge was made. In breaking out 
large or small chips the process was always the same. The pressure of the 
point of deerhorn on the upper edge of the flake never appeared to break out a 
piece, which, on the upper side, reached beyond where the point rested, while 
on the under side the chip broken out might leave a space of twice the distance. 
Invariably when a line of these chips had been broken out the sharp edge was 
rubbed down, the flake turned end for end, and the chipping renewed on the 
other side. By this process the cutting eilges of the arrowhead were kept in 
the same line. The base was formed in the same manner. No lines were 
drawn but he would occasionally look at his work as it progressed and chip 
on one side or the otlier to keep their proportions equal. The base of the arrow- 
head — opposite the i)oint — when finished, is inserted in a slot made in the end 
of the wooden shaft, and is firmly tied to it by the tendons of a deer. To hold 
the arrowhead firmly to the shaft and to prevent the thread of deer tendon 
from interfering with the penetrating power of the arrow, a slot about one- 
fourth of an inch deep Is chipped into both cutting edges of the arrowhead 
about one-fourth of an inch above the base. This causes the arrowhead to look 
as if it were barbed, but the object seems only to be to provide means by which 
the arrowhead may be firmly fastened to the shaft, at the same time avoiding 
the making of any obstruction to the penetrating or cutting power of the arrow- 
head. The chipping out of these slots was the last operation to be performed. 
It seems to me more difficult than any other part of the work, and I thought 
that in this would be the danger of the loss of all the patient labor that had 
been exiK»nded. In practical operation it was the simplest, safest, and most 
rapid of all his work. He now held the point of the well-shaped arrowhead 
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between the thumb and first finger of his left hand with the edge of the arrow- 
head upward, the base resting edgewise on the deerskin cushion In the palm. lie 
then used the smaller deer prong, which had been sharpened In the same form 
as tho larger one, but all Its proportions. In every respect, were very much 
smaller; Its i)olnt could not have been larger than one-sixteenth of an inch 
square. He rested this point on the edge of the arrowhead where he desired 

to make the slot, and commc»nced sawing back and forth with a 
[Rucking Motion of rocking motion, the fine chljis fiew from each side, the point of 
" ^' the deerhorn descended, and in less than a minute the slot was 

cut The arrowhead was turned over and the same operation repeated on the 
other edge. It seemed that by this process. If he desired, the arrowhead could 
have been cut In two In a very few minutes. He now examined his work In the 
strong sunlight and, being satisfied, handed me the completed arrowhead. It 
had taken him 40 minutes to split the two fiakes from the large piece of obsidian 
and chip one of them Into the arrowhead.^ 

The practice of this method of chipping at present by the Cali- 
fornia Indians is illustrated in figure 180. 
John Smith, who had an intimate acquaintance with the Indian 

tribes of the Virginia region, gives a brief but explicit 
I'owhatnne account of the ordinary method of providing arrow- 

heads among the tribes of Virginia: "Ilis arrow- 
head he quickly maketh with a little bone, which he ever weareth 
at his bracert, of any splint of a. stone, or glasse in the forme of a 
heart, and these they glew to the end of their arrowes." * 
Sellers, referring to observations made by Titian R. Peale, who 
TribM accompanied Lewis and Clark on their exploration 
to the Pacific, contributes the following : 

Mr. Peale said he had seen squaws chipping flakes Into small arrow points, 
holding the flake in their left hand, grasped between a piece of bent leather, 
and chipping off small flakes by pressure, using a small pointed bone In the 
right hand for that .purpose. From this It was evident that John Smith's story 
was no myth.* 

A simihir process, identical with the blade-making process de- 
scribed by Beckwith, was demonstrated by an aged 
shoBhouu Washoe Indian for the benefit of Mr. S. L. Lee, who 

described it in a letter addressed to Prof. O. T. 
Mason, dated Carson City, Nev., 1904. The chipping implements 
were two points, a large and a small one, made of buckhorn rein- 
forced with a piece of " rabbit brush " and wrapped with buckskin. 
These articles were later presented to the Museum by Mr. Lee and 
are illustrated in figure 173, &. 

That stone, on account of its hardness and brittleness, was unsuited 
for the making of chipping implements is entirely apparent, but its 
use, probably in the absence of more suitable materials, is recorded 



* Roddln.Tf now Onr AnccRtora In the Stone Age Made Their Implements, pp. 671-674. 
■ Smith, Tmo Trrivols, Adventures, and Observations, vol. i, p. 132. 

• Sellers, Observations on Stone-chipping, pp. 872-873. 
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by a number of writers. Father Morice, the learned student of the 
western Den6, furnishes the following account of their work : 

The material chosen In preference to fashion arrow or spear heads with was 

loose, broken pieces of the rock, such as were found on the 
[Dtn^] surface. Of course, these were conflne<l to a few localities 

only, wherein were situated sorts of quarries which were 
very Jealously guarded against any person, even of the same tribe, w^hose right 
to share in their contents was not fully established. A violation of this tradi- 
tional law was often considered a casus belli between the co-clansmen of the 
trespasser and those of the proprietors of the quarry. 
Tbo first operation consisted in roughly blocking off with a hard stone the 

pieces of the flint, the removal of which was necessary to 
[Stone Fiaker] obtain a vague resemblance to the intended weapon. Then 

grasping the flint lengthwise with the closed fingers of the 
left hand (fig. 44), the arrow smith carefully pressed off the flakes with an 
elongated stone held in his right hand until the desired form and finish were 
obtained. A piece of buckskin served as a pad to protect the hand against the 
asperities of the point. 

I owe these details to an old chief who has been an eyewitness to the opera- 
tion. I should add that in not a few cases a moose molar tooth replaced the 
long chipping stone. I know also of a very few points the sharp edges of which 
have been polished off by friction.* 

Mr. H. C. Dulog published in Forest and Stream a brief account * 

of pressure chipping by the Indians of Clear Lake, 
a^r^Lake. c.u- (,»!., as follows: 

The old expert put on his left hand a piece of buckskin with 
a hole cut in it to let the thumb pass through, something like the " palm " use<l 
by sailmakers.. This was, of course, to protect his hand while at w^ork. In his 
right hand he took a tool of bone ground down to a blunt point. These tools, 
made often from the leg bone of a deer, are assorted in sizes, large ones being 
used for coarse work and small ones for fine work. A piece of obsidian of the 
right size was held in the left hand, then the right thumb was pressed on the 
top of the stone, while the point of the bone was strongly pressed against the 
under edge of the proposed arrowhead and a little splinter of obsidian worked off. 

Numerous explorers have observed and recorded the flaking proc- 
esses as practiced among the Eskimo. The stone is broken up and 
the forms roughed out in the usual manner with stone hammers. The 
specializing work is done with well-made implements of bone, antler, 
and ivory, usually of highly specialized type. A typical example is 
illustrated in figure 181. 

Murdoch, an exceptionally discriminating observer, writes as fol- 
lows of the flint working of the Eskimo of Point Barrow : 

Those people still retain the art of making flint arrow and spear heads, and 

other implements, such as the blades for the skin scrapers, to 

[Eskimo] be hereafter described. Many of the flint arrowheads and 

spear points already described were made at Nuwflk and 

Utkiavwifi especially for sale to us and are as finely formed and neatly finished 

» Morlcc, Notes on tbe Western D^n^s, p. 65. 

' Quoted by Mason, North American Bows, Arrows, and Quivers, p. 058. 
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as any of the ancient ones. The flints. In manf caseB water-woro pebbles, appear 
to have been Bplinteretl by percussion Into frngmeuta of suitable al7.es, and theae 
sharp-eilged spalls are flnkeil Into shape by means of a lUtle Instrument coDslst- 
iDg of a short, strulght ro<l of Rocne hnrd matefliil nionnled In a sbort curved baft. 
We collected nine of these tools (kI'gll),of which two have no blades. No. 89262 
(1223) figured In Point Barrow Report, Ethnology, ptate ill, figure 7, has been 
selected as the type. The handle Is of walma Ivory 7.8 Inches long, straight 
and nearly cyllodrlcal for about 4) Inches, then bending down like a saw han- 
dle and spread out Into a spatuhite butt Fitted Into a deep groove on the top 
of the handle so that Its tip projects 1.8 inches beyond the tip of the latter Is a 
slender four-sided rod of whale's bone, 4.7 laches long. This Is held In place 
by two simple lashings, one of cotton twine and the other of seal thong. The 
flint to be flaked Is held In the left hand and pressed against the fleshy part of 
the palm, which serves as a cushion and Is protected by wearing a thick deer- 
skin mitten. The tool Is tlrmly grasped well forward In the right hand, with the 




Fio. 161. Bone chipping Implement of tlie BaUmo. <Uardocb.) 



thumb on top of the blade, and by pressing tbe point steadily on the edge of the 
flint flakes of the desired size are made to fly off from the under surface. 

These touts vary little in pattern, but are made of different materials. Hnrd 
bone appears to have been the commonest material for the blade, as three oQt 
of the seven blades are of this substance. One qieclmen (No. 89263 {796] 
from Utklavwlfl) has a blade of Iron of the same sliape but only 2 Inches long.' 
Nelson appears not to Jiuve witnessed the making of flint imple- 
ments during his protracted stay among the western 
F.skimo Esliimo, but states that " flint knives, spearheads, 

and arrowpoints are made by flaking. The flakers 
are made of small, rodlike pieces of deerhorn, wood, or ivory, 
fastened into a slot at the end of a handle, usually of ivory or deer- 
horn, with wrappings of sinew or rawhide cord." The specimens 
collected by Nelson from Kotzebue Soimd, Hotham Inlet, and Point 
Hope are identical in type with those observed among the Eskimo 
elsewhere.* 

- Hnrdoch, Etbnologlcal Results ot tlie Point Bkitow Eiipedltlon, pp. 287-288. 
' Nelson, The Eskimo AlwDt Bering Strait; p. 91. 

38657°— 19— Bull. 60. pt i ^22 
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The following is quoted from Dr. Franz Boas : 

Capt. Comer collected a number of Interesting objects among the tribe whom 

he met with on the southwest coast of Southampton Island. 
[Eskimo] The natives still use bow and arrow. They have no guns, 

and they possess very little iron. The points of their arrows 
and harpoons are made of flint, which is chipped with a bone flaker (Fig. S3), the 
handle of which is made rough so as to give a firm grip. In one specimen the 
handle Is wrapped with sennit in order to give a. firm hold. A pad made of seal- 
skin folded in several layers belongs to this implement; and attached to one 
specimen by a string is a wide ring of leather, which is worn over the Joint of 
the fourth finger of the right hand. The flint which is to be worked is placed 
on the skin pad in the hollow of the left hand. The flaker Is firmly grasped by 
the right so that the fourth finger is near its tapering end. Then fiakes are 
removed from the flint by pressure, the second Joint of the fourth finger, which 
would strike the flint, being protected by the ring. Arrow points, harpoon and 
lance points, and knives, are made of this material. It would seem that the 
Eskimo first made the diamond-shaped forms, shown In Fig. 84, 2-d. By flak- 
ing the base of these, arrow points with slender stems are made (Fig. 84, 4-1). 
The elongated points (Fig. 84, r, s) may have been used as knives. A supply 
of these points wrapped simply In a long strip of seal Intestine, and the flaker, 
are generally carried In the tool pouch of the quiver, which Is of the same 
type as that of Cumberland Sound and Smith Sound/ 

It would appear that the highly specialized curved flaker handle 
used by the Eskimo (flg. 181) was in use as far south as California. 

In describing the Ray collection from the Hupa of California, 
Mason quotes Ray as follows : 

The arrowheads used for war and for big game are usually made from flint 

and obsidian, and more recently of Iron and steel. The 
[iiupa] flakes for the stone heads are knocked off by means of a 

chipping tool of deer antler. The stone heads are made with 
a chipper composed of a crooked handle to which Is lashed a short piece of 
antler precisely similar to those which I collected at Point Barrow. The work 
is held in the left hand on a pad and flaked off by pressure with the tool in the 
right hand, in exactly the same manner as I found the Innults doing In northern 
Alaska.' 

According to Chever, a free-hand pressure method of chipping of 
somewhat exceptional character was practiced by certain California 
tribes : 

The stone arrowheads are made with great care, and the materials from 

which they are made are often brought from long distances. 

[California] Obsidian and agate are probably selected not so much ft)r 

beauty of coloring as for their close grain, which admits of 

more careful shaping. They use a tool with its working edge shaped like th« 

side of a glazier's diamond. The arrowhead is held In the 

[Notched Flaker] . ^ t. -. n « * • 

nipper to chip off small fragments.* 

Since it does not appear that Mr. Chever actually witnessed the 
use of the nipper described and illustrated by him, it seems possible 

^ Boas, Eskimo of Baffin Land and Hudson Bay, pp. 62-64. 

> Mason, The Ray Collection from Hupa Reservation, pp. 228-220. 

• Chevor, The Indians of California, pp. 139-140. 
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that the notch may be nothing more than the shallow groove pro- 
duced by continued use of the flaker on the sharp edges of the stone 
worked. 

A second distinctive or exceptional method of free-hand pressure 
shaping practiced by the California Indians is described by Powei*s : 

It was often a source of wonder to me how the deUcnte arrowheads used on 

war arrows, with their long, thin points, could he made 
[Viard : Powen] without breaking them to pieces. The Viard proceed in the 

following manner: Taking a piece of Jasper, chert, obsidian, 
or common flint, which breaks sharp-cornered and with a conchoidal fracture, 

they heat it in the fire and then cool it slowly, which splits 
[Fracture by Heatl it In flakes. The arrow maker then takes a flake and gives it 

an approximate rough shape by striking it with a kind of 
hammer. He then slips over his left hand a piece of buckskin, with a hole to 
fit over the thumb (this buckskin is to prevent the hand from being wounded), 
and in his right hand he talces a pair of bnckhorn pincers^ tied together at the 
point with a thong. Holding the piece of flint in his left hand, he brealcs ofl! 
from the edge of it a tiny fragment with the pincers by a twisting or wrenching 
motion. The piece is often reversed in the hand, so that it may be worked away 
symmetrically. Arrowhead manufacture is a specialty, Just as arrow making, 
medicine, and other arts.' 

Belcher, who witnessed arrow making among the Eskimo of Icy 
Cape, gives the following account of the work : 

Possibly, had I not witnessed the operation and had been at the time one of 

the flrst Europeans with whom they ever had communica- 
Bsklmol'*"^" ' tlon, the idea would have remained undisputed that they 

owed their formation to the stroke of the hammer. Being a 
working amateur mechanic myself, and having practiced In a very similar man- 
ner on glass with a penny piece in 1815, I was not at all surprised at witnessing 
the modus operandi. Selecting a log of wood in which a spoon-shaped cavity 

was cut, they placed the splinter to be worked over it, and 

[F 1 a k 1 n g in a j^y pressing gently along the margin vertically, first on one 

SpooO'SiiapcQ (Jay- 

i^yj side and then on the other, as one would set a saw, they 

splintered off alternate fragments until the object thus prop- 
erly outlined presented the spear or arrow head form, with two cutting ser- 
rated edges. 

This instrument has a graceful outline. The handle is of fine fossil ivory. 
That would be too soft to deal with the flint or chert in the manner requlrtMl. 
But they discovered that the point of the deerhorn is harder and also more 
stubborn; therefore, in a slit, like lead in our pencils, they introduced a slip 
of this substance and secured it by a strong thong, put on wet, but which on 
drying became very rigid. Here we can not fail to trace ingenuity, ability, and 
a view to ornament. It is the point of the deerhorn which, refusing to yield, 
drives off the flne conchoidal splinters from the chert 
I can not here omit remarking that the very same process is pursued by the 

Indians of Mexican origin in California with the obsidian 
[Pacific Islands] points for their arrows ; and also in the North and South 

Pacific— at Sandwich Islands (21" north), and Tahiti (18** 
south) — 39* or 2,340 miles asunder — similar indentations or chlpplngs are car- 

^ Powers, Tribes of California, p. 104. 
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rled oat In forming their axes from basaltic lava, but probably performed in the 
latter instances with stone hammers. I myself witnessed at the convent of 
Monterey the captured Indians forming their arrowheads out of obsidian simi- 
larly to the mode practiced by the Ebkimos.^ 

Sellers, who has contributed largely to our knowledge of the flint 
working of the aborigines, obtained from George Catlin much in- 
teresting matter regarding the processes in vogue among the tribes 
of the middle and far West. 

He [Catlin] considered making flakes much more of an art than the shaping 

them into arrow or spear points, for a thorough knowledge 
[Western Tribes] of the nature of the stone to be flaked was essential, as a 

slight difference in its quality necessitated a totally different 
mode of treatment The principal source of supply for what he termed home* 
made flakes was the coarse gravel bars of the rivers, where large pebbles 
are found; those most easily worked into flakes for small arrow points were 
chalcedony, jasper, and agate. Most of the tribes had men who were expert 
at flaking, and who could decide at sight the best mode of working. Some of 
these pebbles would split into tolerably good flakes by quick and sharp blows 
striking on the same point; others would break by a cross fracture into two 
or more pieces ; these were preferred, as good flakes could be split from their 
clean fractured surface by what Mr. Catlin called impulsive pressure, the 
tool used being a shaft or stick of between 2 and 8 inches diameter, varying 
in length from 80 inches to 4 feet, according to the manner of using them. 
These shafts were pointed with bone or buckhorn, Inserted in the working end 
as represented in figure 1, bound with sinews, or rawhide thongs, to pre- 
vent splitting. For some kinds of work the bone or horn tips were scraped 

to a rather blunt point, others with a slightly rounded end 

[Methods of Hold- ^j ^y^^^ one-half inch in diameter. He described various 
log the Stone] 

ways of holding the stone while the pressure was being 

applied. A water-worn pebble broken transversely was commonly held by 

being sufllciently embedded in hard earth to prevent its 
pu"i^ slipping when held by the foot as the pressure was applied. 

Large blocks of obsidian or any easily flaked stones were 
held between the feet of the operator while sitting on the ground, the impulsive 
pressure being given to the tool grasped In both hands, a crossplece on the upper 
end resting against the chest, the bone end against the stone in a slight Indenta- 
tion, previously prepared, to give the proper angle and to prevent slipping. 
In some cases the stone operated on was secured between two pieces or strips 

of wood like the Jaws of a vise, bound together by cords or 
[Clamp] thongs of rawhide; on these strips the operator would stand 

as he applied the pressure of his weight by Impulse. 
The best flakes, outside of the homemade, were a subject of commerce, and 
came from certain localities where the chert of the best quality was quarried 
in sheets or blocks, as It occurs In almost continuous seams In the Intercalated 
limestones of the Coal Measures. These seams are mostly cracked or broken 
Into blocks, that show the nature of the cross fracture, which is taken ad- 
vantage of by the operators, who seemed to have reduced the art of flaking to 
almost an absolute science, with division of labor; one set of men being 
expert in quarrying and selecting the stone, others In preparing the blocks 

^ Belcher, quoted by Wilson, Arrowpolnts, Spearheads, and Knives of Prehistoric Times, 
p. 986. 
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for the flnber. This was done when the blocks were nearly risht angle^I at 
the (Kirners hy striking ott the corner where the flaklnfc waa to commence, 
and, with a properly directed blow with a hard pebble stone, knock off of 
the vnper edi^ a small flake, maklnt; a seat for the point of the flaking 
tool. Sometimes these blows were rarrled entirely acroas the front upper 
edee of the block, making a groove entirely across the edee, when the first 
row of flakes huve been thrown off. It is the work of this operator to pre- 
pare seat)) for a second row and ao on. What was meant by almost absolute 
iiclence was a knowledge and skill that would give the proper direction to the 
pressure to throw off the kind of flake required. 

Figure 2 represents, as nearly as I recollect, the rude sketches made of 
the flaking tool used to throw off massive flakes, when 
[ComblDed 1^'**" a sudden percussive pressure was requireil in addition to 
glg„i the impulsive pressure the man ooulil give. The statTs of 

these flaking tools were selected from young hardwood 
saplings of vigorous growth. A lower branch was utllize^l, as sliown at a In 
figure 2, to form the crotch In wUch the blow was struck. Another branch 
on the opposite side, a, was used 
to secure a heavy stone to give 
weight and Increase the pressure. 
When the stone to be Baked was 
firmly held, the point adjusted to 
give the pressure in the required 
direction, the staff firmly grasped, 
the upper end against the chest 
of the oi)crator, he would tlu^jw 
his weight on it in successive 
thrusts, and tf the flake did not 
fly off, a man standing oi^iosite 
would simultaneously with the 
thrust give a sharp blow with a 
heavy dub represented la cross 
section b in figure 2, It being so 
shaped that its force Is downward 
close In the crotch. It has tteen 
represented to me that a single 
blow rarely failed to throw off 
the flake, frequently the entire 
depth of the block of stone, 
sometimes as much as 10 or 12 
inches. The tooth or task of the walrus was highly prized for the tl^ of the 
flakers.' 

Figure 182 shows the two implements described by Catlin and 
illustrated by Sellers, and also the figure of a workman using one of 
the implements in the manner described. This figure presents equally 
well the method of making obsidian knives by the Aztecs, as de- 
scribed by Torquemada : 

They had, aad still have, workmen who make knives of a certain black 
stone or flint, which it is a most wonderful and admirable 
[Attec Method] thing to see them make out of the stone; and the in- 

genuity which invented this art Is much to t>e praised. Ttiey 

■ Sellers, ObservatioDB od Btone-clilDPlDK, pp. ST4-81Q. 




Flo. 182. Method of flalilns bj Ueilcan lo- 
diana as described by Torqacmada. and bj 
veaterD Dntted States trlbea sa deacribed by 
Catim. 
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are made and got out of the stone (if one can explain it) in this manner: 
One of these Indian worlcmen sits down upon the ground and talces a piece of 
this black stone, which is lilce Jet, and hard as flint, and is a stone which 
might be called precious, more beautiful and brilliant than alabaster or 
jasper, so much so that of it are made tablets and mirrors. The piece they 
talce is about 8 Inches long, or rather more, and as thick as one's leg or rather 
less, and cylindrical. They have a stick as large as the shaft of a lance, 
and 3 cubits, or rather more, in length, and at the end of It they fasten 
firmly another piece of wood 8 inches long, to give more weight to this part, 
then pressing their naked feet together, they hold the stones as with a pair 
of pincers or the vise of a carpenter's bench. They take the stick (which 
is cut off smooth at the end) with both hands, and set well home against the 
edge of the front of the stone, which also Is cut smooth in that part; and 
then they press it against their breast, and with the force of the pressure 
there files off a knife, with its point and edge on each side, as neatly as if 
one were to make them of a turnip with a sharp knife, or of Iron In the 
flre. Then they sharpen It on a stone, using a hone to give it a very fine 
edge; and in a very short time these workmen will make more than 20 
knives in the aforesaid manner. They come out of the same shape as our 
barbers' lancets, except that they have a rib up the middle, and have a slight 
graceful curve toward the point They will cut and shave the hair the first 
time they are used, at the first cut nearly as well as a steel razor, but they 
lose their edge at the second cut ; and so to finish shaving one's beard or hair, 
one after another has to be used; though Indeed they are cheap, and spoiling 
them is of no consequence. Many Spaniards, both regular and secular clergy, 
have been shaved with them, especially at the beginning of the colonization 
of these realms, when there was no such abundance as now of the necessary 
instruments and people who gain their livelihood by practicing this occupa- 
tion. But I conclude by saying that it is an admirable thing to see them 
made, and no small argument for the capacity of the men who found out 
such an invention.^ 

The Mexicans are said to have held a piece of obsidian in the left 
hand and pressed it against the point of a small goat's horn held in 
the right; moving it gently in different directions, they chipped off 
small flakes until the arrow was complete. This is a mere variant of 
the simple free-hand method of pressing the bone implement against 
the edge of the stone. This work corresponds closely to the process 
employed by the Australians as described by Balfour, which, how- 
ever, is a rest process and is thus classed with the rest pressure 
processes. 

The Australians, according to Balfour, used — 

(a) a water- worn pebble of some hard, close-grained rock, of irregular shape, 
rounded on one face, flattened on the other ; the upper end is rounded and fits the 
hollow of the hand comfortably, the lower end is blunt edged. The shape is 
purely natural. The weight of the pebble is 3i ounces, (b) A piece about 4 
Inches long, of the leg bone of a sheep, which has been roughly broken across. 
The stone is abraded at the lower end, the abrasions extending some way 
up the convex face of the pebble. It was used for striking off and pressing -off 

1 Torquemada. quoted by Wilson, Arrowpoints, Spearheads, and E:niTe8 of Prehistoric 
Times, p. 988. 
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flakes from the glass, presumably dnrlne the earlier stages in ttie fashlonln;; of 
the spearhead. Such abraded stooes frequently oecnr amongst neolithic finds. 
The bone was used In the final shaping of the spearhead, and to some extent 
Dt lenst In the manner whl(?h Is represented In the photograph [fig. 183]. 
This was not taken on the spot, but was arranged In accordance with a sketch 
which Dr. Clement gave to me. The developing spearhead was held in both 
hands in the position shown in the photograph, and the edges pressed with a 
slightly rotary movement against the edges of the broken end of the bone, 
which was held down with the fingers of the left hand. In this manner flakes 
v.-erer detache<l with considernble accuracy, and the serrated edges of the blade 
were formed by fiaklng deeper at regular Intervals. The edges of the bone have 
been partially smoothed by rubbing, presumably to Improve their shape for the 
process of (taking the glass.* 

The observer who has knowledge only of the processes required 
in the making of arrowheads of obsidian may be very far from hav- 
ing any adequate conception of the methods required and used in 




Fia. IBS. ADitralUn uutliod of chlpplDS ■■ de«crlb«il by Balfosr. 



shaping like forms from tough and hard material, as quartzit« or 
diorite, and he will be still further from understanding the processes 
required in evolving the long spearheads, and knives, and the highly 
specialized blades and other objects found in many sections of the 
country. With obsidian the hammer makes the flake and thins down 
thick edges, and the bone point shapes the arrowhead with ease; 
with the tougher materials, especially when the objects are large, the 
range of the stone hammer's work is much greater, and, indeed, the 
bone point by free-hand methods is oft«n available only in the reflne- 
ments of finish and in many cases not at all. 

A most valuable contribution to our knowledge of the native 
methods of working brittle stone is furnished by Nels C Nelson.* 
He records with the greatest fullness the work of Ishi, a Yahi Indian 
of southern California, who kept up the practice of the art until bis 

■ BairoDr, On the Uethod EmjiloTed by the NatlTGB of N. W. Anitrolla Id the Mann- 
farlure of Class 8p«ar-heailB, p. 65. 
"FUnt worklDg by Ishl, pp. r" — 
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death in 191&, not, however, with the original tools, which were of 
bone, but with tools of iron, which he found to have certain ad- 
vantages, the rate of wear doubtless being a first consideration. The 
chipping work is described by Nelson as follows : 

Given a nodule of flint or a lump of obsidian, Ishi, in making a notched arrow 
point, let us say, employs three distinct processes, for each of which special 
tools ordinarUy are required. The first process involves the division or 
breaking up of the obsidian mass to obtain suitable thin and straight flakes; 
the second process consists in chipping the selected flake to the size and shape 
of the arrow point desired; and the third and final process embodies, among 
other things, the notching of the base of the point to facilitate its attachment 
to the arrow shaft. 

For the first process, that of dividing the obsidian mass, an ordinary hard, 
water-worn bowlder may do, especially if only small flakes are wanted, the 
obsidian being broken up or a flake struck from It by a direct blow. But If 
a large spear point or knife blade is ultimately desired, an intermediate tool 
is needed. This is apparently (Ishl never made one for me to see) a short, 
stout, blunt-pointed piece of bone or wood serving as a sort of punch and 
sometimes as a lever. As a matter of fiict, what is wanted in the case of 
producing a large implement is not the division of the obsidian mass, but 
the trimming down of this mass by the detachment from it of aU unnecessary 
portions. A direct blow with a hammerstone might be fiital to the obsidian 
core being thus shaped, while an indirect blow, delivered through this punch, 
the same being held at a selected spot and angle, has some chance of success 
in removing the superfluous portions without shattering the whole piece to blts^ 
A hammerstone, then, or a hammerstone together with a punch, are the tools 
required for the preUminary rough work, namely, the production of flakes or 
of a flaked core. 

For the secondary flaking, or, as it wUl be termed in this paper, chipping, 
a tool was made as follows: Ishl on one occasion took a common spike 
and at another time a piece of iron rod about the size of a lead pencU. He 
ground one end down about equally on two opposing sides, making a curving, 
chisel-like cutting edge, lenticular in cross section — ^a tool of a nature halfway 
between an awl and a chisel. Around the butt end a bit of cloth was wrapped 
to ease the handhold, and the chipping tool was flnlshed. The notching tool 
was practically a duplicate of the preceding, but much smaller. A slender nail 
was sharpened as before, and, being too small to be held in the hand as it 
was, the butt end was Inserted into an improvised wooden handle. The whole 
tool was nothing more or less than a common awl. The two Implements are 
shown in flgure 1 [184]. 

Another necessary Item was a piece of leather or hide with which to pro- 
tect the hand holding the obsidian during the chipping and notching processes. 

Five things, therefore, seem to constitute the full complement of tools and 
accessories used in making the average chipped artifact, but more or fewer 
tools may no doubt be employed under extreme conditions. 

The breaking up of stone to be utilized and the production of de- 
sired flakes or fragments with strokes of a hammerstone, the first 
step in implement making, as described by Mr. Nelson, do not differ 
in any way from the usual methods already fully described. The 
pressure chipping is proceeded with as follows: 
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Having selected a suitable flake, Isbl sasumes the new pose shown In plate i, 
b [fig. 185]. • ■ • The actual dIsposltloD of flake and tool Is better Indicated 
In the detail views (if plate n [flg. ISO]. The flake to be worked will be observed 
resting on a bit of leather and placed transversely across the proximal fleshy part 
of the left palm and there held by one or more of the finger tips. The chipping tool, 
grasped flrmly with the right hand, Is placed on the upper side of the flake, verj' 
close to the edge, and by a quick, downward pressore a chip la removed from the 
underside of the flake. That much of this seemingly simple act will be noticed 
by any casual observer, but It may be well to analyze the act a little so as to 
show that It ts, after all, not so simple aa it looks. There Is, so to speak, some 
knack about it. First of all, we may note the fact, well shown In the Illustra- 
tion, that the axis of the tool use<l and the edge of the obsidian to be worked 
do not meet at n right angle, although they are In nearly the same plane. Sec- 
undly — anil tids dues not show welt in the Illustration — the chipping tool Is so 




Fia. 1B4. Flaking and notching tool* nsed by IhU. 

tnmed on its axis tbat the plane of Its cutting edge meets the plane of the flake 
to be worked at nearly, If not quite, a right angle. That tlila turn of the chip- 
ping tool Is necessary, or at least deliberate. Is certain, because Isbl employs it 
Invariably In the later stages, • • • Not having experimented very much, 
I am unable to soy why lahl proceeds as be does, but be gets results wblch I 
can not Imitate, try as I will. lahl removes tbln and fairly slender chips that 
extend two-ttdrds or more across the face of the flake, while my chips are 
thick and short. Consequently his arrowpolnts when flnished are thin and 
Bhapely, while mine, much to his disgust, are thick and clumsy affairs. My 
work resembles the abrupt Mousterlan retouch, while Ishl's Is the true Solu- 
trian technique. 

An to the actual movements Involved in chipping, these would be rather 
diflli'ult to describe. The pressure exerteil. If not too great, comes mostly from 
a wrist action ; but If greater weight is needed the leverage is thrown back to 
the elbow and shoulder. The precision of the movement in the later and more 
delicate stage of the work is guided by placing the Index finger of the tool 
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hnnil aenlnHt the edge of the palm on which the Hake Uee. The pressure Ii* 
down, of course, rntlier tlian up, malalj In order to ovoid the flying chipH, 
and the chips being left In the palm of the hand, absolutely necesaitAtea the 
leather pad. Ishi works rapidly, reversing the flato often or not aa conditions 
require. He begins chipping at the point on the flahe nearest the tool and 
gradunliy works toward the farther end, and his best work appears to be done 
when he is ctiippiDg in a direction from the point end ot the arrowpoint toward 
the base rather than when, on reversal, he must work In the opposite direc- 
tion — I. e.. from the base of the arrowpoint towanl the point. Working in this 
manner Ishl can finish an arrowpoint ot average size in half an hour, more or. 




Fia. ISC. The tceoniUry proceu — chipplnx UM obikllui, 

less, according to the nature of the substnnce he is working and also acconling 
to the iidnptnblilly of the flake orlclniilly selected. Ilnvlng finished, he pro- 
ceeds to tiie flnnl step. 

First of ail, Ishl takes his leather pad, doubles It over tlie end of his left 
thumb, an<l ties It In place with a string. Then he grips the arrowpoint near 
tlie base. Iiolilin); It firmly between the end of the protected thumb and ad- 
joining indes finger. With the right hand he directs the point of the notching 
tool ogntnst the edge of the arrowpoint at the place where the notch Is to be, 
and by a slight pressure rfnioves a small chip. The tool, as shown In piate iii 
[fig. 186], Is iield perpendicular to the plane of the arrowpoint and is pushed for- 
ward as If to be driven Into the end of the thumb. For each minute chip thus re- 
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moi«d the errowiwliit Is reversed until tbe notch Is of the depth desired. The 
BUCceBBfal act reqnlrea some deftness, or the stem is sure to be severed from the 
blade of the arrowpolnt. IshI seldom falls, however, especially when working 




Fio, 180. The proceu of notcblog and Kintlag. 

with kIbbs, and he completes the two notches often Id abont half a minate's 
time. If the edge of the arrowpolnt was to be serrated, IshI wanld doubtless 
proceed In the same way, although I never asked him to try. 



XXXI. CRUMBLING PROCESSES 

Direct Free-hand Percussion 

Crumbling the surface of the stone treated with a hammerstone, 
pick, or kindred tool, hafted or unhafted, held in one hand, the stone 
worked being held in the other hand. 

Direct Rest Percussion 

Crumbling the surface of the stone treated with a hammer, pick, 
or kindred tool, hafted or unhafted, held in one or both hands, the 
stone worked being stationary. 

Indirect Rest Percussion 

Crumbling the surface of the stone under treatment by means of a 
chisel, drill, or like tool, hafted or unhafted, held in one hand and 
driven by a hammer or mallet held in the other hand, the stone being 
stationary. 

THE evolution of the crumbling processes has been considered 
briefly in a preceding section, and further reference to this 
particular phase of the subject need not be made here. These 
processes are, however, of great technical interest, and it would be 

hard to overestimate their importance to Stone Age 
{3^"^*^ °' ^^^ peoples, and indeed to peoples of all times and cul- 
ture grades down to the present day. The higher 
manifestations . of implement making, sculpture, and the build- 
ing arts everywhere must be placed largely to the credit of these 
processes. When, with the advance of culture, hard metals took the 
place of stone as the material for implements, the processes remained 
practically the same, although in civilization mechanical devices for 
operating were greatly improved. The edge or point of the elec- 
trically driven drill of steel does not differ in type from the edge or 
point of the stone chisel or pick. It is to be noted that the crumbling 
processes are closely allied with and shade into incising, abrading, 
and piercing, as when a certain pointed or narrow-edged tool is used 
at one moment as a pick to crumble or cut, at the next as a drill to 
abrade, and again as an awl or punch to pierce. 

230 
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The shaping acts in this class of o^ierations are percussive, and the 
impact of the implement results in the crumbling of 
Tbe^crumbtlDK mjnute portions of the surface of the stone, which 
disappear as dust. The implements are necessarily 
hard and tough, while the stone shaped is sufficiently tough prac- 
tically to preclude fracture by the ordinary blow. Should the im- 
plement be so used as to dislodge considerable portions of the stone 
the operation would have to be classed with the fracture processes. 
No specialized tool was necessary for the primitive artisan in the 
simpler crumbling work, though such came in time to be made or 
were developed through modifications due to long use in the practice 
of the arts. The several crumbling acts are expressed by the terms 
pecking, battering, chiseUng, and percussive drilling, the term peck- 




ing being commonly employed for the operation by which shaping 
was more usually accomplished by the aborigines. 
The method most effective for tiie shaping of minor artifacts is 

illustrated in 6gure 187. The implement under treat- 
reraiMirn** ''""' ™6nt in this case is an ordinary grooved ax in process 

of elaboration from an ovoid bowlder. The blade is 
being reduced to desired thinness by strokes of the discoidal hammer. 
Held thus in the hand, the incipient ax is readily turned to meet the 
blows of the hammer, which are rapidly delivered, and the elasticity 
of the hand support prevents breakage under strokes which, were the 
ax stationary, would shatter it. Figure 188, a, b, illustrates the man- 
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ner of holding the hammer suspended between the thumb and finger 
tips, thus minimizing the jar and strain. 

Examples of hammerstones regarded as especially adapted to the 
worli of shaping minor artifacts by crumbling are 
The inplenenta shown in figure 189, a, t. These are Specialized by 
more or less decided Battening of the face or by slight 
indentations. Doubtless these discoidal forms, which are in some 
localities very numerous, served on occasion for other purposes. 
Although the discoidal pitted hammer is regarded by some students 
of the subject as the pecking tool par excellence, it is observed that 
in very many cases the periphery bears no traces of the battering 
which necessarily results from this use. It is also true that stones of 
other available shapes were employed in the crumbling work. The 
pitted disk may have been a favorite form in some sections, especially 
for minor work, but deep carving required pointed tools, and the 
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greater work of sculpture and building was accomplished with heavy 
tools, grooved or otherwise suitably shaped for attaching a haft. It 
is more than probable that celts, axes, picks, and chisels normally 
devoted to other uses were often diverted, as the need arose, to stone 
cutting and sculpture. 

Rough shaping by pecking usually precedes the grinding-polishing 
processes and is preparatory to them, although multitudes of imple- 
ments and utensils are devoted to their respective uses without the 
finishing treatment or with but slight grinding to sharpen the edges 
and points. The technical history of individual polished artifacts is 
thus usually complex and often obscure, since they have passed gen- 
erally through stages involving two or more processes. When in 
such cases the finishing processes are complete, traces of the earlier 
stages are obliterated. However, there is no longer any mystery 
about the processes, which are now fully removed from the category 
of lost arts. This result has been brought about largely by intelligent 
experiment and by the study of sites of manufacture where the shop 
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rejectage, as in the chipping arts, records the various operations with 
accuracy if not with entire fullness. 

Examples of implements reduced to approximate form by pecking 
arc illustrated in figures 190 and 191. The specimen shown in 
figure 187 is an incipient grooved ax. The general form is well 
developed, but the groove has not been commenced. The specimen 
shown in 6, originally a water-worn bowlder, was specialized in tlie 
i-ough by pecking, the blade and the groove being well advanced and 
ready for the polishing tool. 





9 of manafactare by peckln); (crumblluel witb bammc 



The Potomac Valley, a field studied in much detail by the writer, 
affords plentiful evidence bearing on the practice of 
fl^'il™*'" """" ^■''^ crumbling processes as applied to the manufac- 
ture of stone implements. Here a favorite variety of 
ytone for the manufacture of celts and axes was a compact, greenish- 
gray trap or traplike contact rock, occurring originally in the high- 
land of Maryland and Virginia, but obtained by the aborigines very 
largely from the bowlder beds deposited by the rivers near their exit 
from the highland, or at other points higher up the streams where 
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partially rounded fragments are found in large numbers. The most 
striking example of this class of site yet observed is 
^^b^' ^' ' """'" located in Page County, Va., near the village of 
Luray. It occupies several acres of bottom land on 
the right bank of Pass Creek, a few hundred yards above its con- 
fluence with Hawksbill Creek. The materials utilized by the inhabit- 
ants of this site were derived from great accumulations of pebbles, 
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bowlders, and partly water-wom fragments of dioritic rock present 
in the banks and bed of the stream, and now exposed where freshets 
have torn channels through the alluvial bottom. On the village site 
about a low central mound the phenomena of manufacture are more 
or less confused with those of utilization, but separation of the 
varied features is in the main possible and easy. It was found by 
study of the shop refuse that in very many cases the work of shap- 
ing by the pecking process was preceded by chipping and followed by 
grinding. Abortive forms representing all stages of the work were 
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found in numbers. Here is the bowlder with a few chips removed in 
testing the material, or the shattered fragments resulting from break- 
age under the preliminary blows of the hammer. Here are hundreds 
of rejects (fig. 192) representing various stages of manipulation — the 
roughly chipped forms a and h, the more advanced shapes in which 
the pecking is begun, c, and blades approximating closely the final 
form, d. Here also are many pieces broken transversely under the 
hammer at different stages of the work, and finally here are examples 
of the completed implements in which the grinding process has oblit- 
erated to a large degree the conchoids of chipping as well as the m- 
dentations due to the crumbling tool. ^ 

Extended experimentation in the work of shaping stone imple- 
ments and utensils by the pecking process was undertaken by Mr. 
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J. D, McGuire at the National Museum some years ago, and the 
valuable results of his work are available.' 

The crumbling processes had, however, a much wider field than 

that of shaping implements and utensils by pecking 
i^oeeBBM'"** "' '^\.\h a hammer. Vast numbei-s of petroglyphs 

appear on slabs, bowlders, and broad rock faces 
throughont America, displaying great diversity in manner of execu- 
tion and finish. Hammerstones of ordinary form were doubtless 
employed, but pointed picklike implements, hafted or unhafted, 
were better suited to the purpose (fig. 193). Figure 191 is intended to 
illustrate the probable method of carving the minor relics of hard 
stone, many of which are elaborately embellished with symbolic 

' nolmes, Manufacture o( Pecked-ab reded Stone IinplenientB, 

'five Mb two mcmoira entitled " Tbe Staue Hnmiiier and lU Varioui Uae> " and 
"Uaterials, Apparatus, and Froceues o( tbe Aborlgliial Lapldar;." 
88657°— 19— Bull. 60. pt i 23 
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figures in low and high relief, or even in part in the full round. The 
question naturally arises as to the kind of tool employed in this work, 
since so few are found seemingly well adapted to it. The chisel- 
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like implement of flint (fig. 195), obtained somewhere in Yucatan, 
properly hafted, would have been effective. It seems probable that 
the abrading process must have been called into service for this class 
of sculpture more fully than we are accustomed to allow. The 
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drawing reproduced in figure 19G serves to indicate three variants of 
the crumbling processes probably in more or less general use among 
the stone workers of Middle America. 
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Still more important T^as the work of the bruising-crumbling tool 

in getting out and dressing 
QaarryiDK Stone the stone employed in the 

building and sculptural arts. 
Vast supplies of the requisite materials were 
hewn from the massive formations of the 
earth's crust by the man with the pick and 
hammer. The task of cutting out the stea- 
tite from the northern quarries was more 
difficult and laborious than the shaping of 
the many artifacts made from it, the proc- 
esses and tools, however, being in large part 
the same. Far more arduous was the task of 
extracting the blocks of limestones tra 
chytes, granites and other hard and massive 
rocks from the undisturbed beds in the hills. 
Under the face of a cliff near Mitla the 
writer came upon a partially hewn block of 
trachyte (fig 197) which had been aban 
doned by the workmen while the labor of 
separating it into three parts was in prog 
ress. The rude hammers and picks, one a 
much battered celt, with which, it is as 
sumed, the channels were being crumbled through the mass, were scat- 
tered about in profusion (fig 198) On the mountam side above the 
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writer's companion, Mr. Edward H. Thompson, encountered traces of 
more extended work where the great blocks had been cut out of the face 




Fia 197 PartUllj dressed blocks ot ■ one in an aDcteot qnarrj at Mltla Mexico, 
of the living rock, to be transported, no one knows how, and built into 
the temples and tombs of Mitla. The time and labor involved in 
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this initial phase of the stone using arts can hardly be ]ustl> esti- 
mated by those who know only the methods of civilization Figure 
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141 represents a life-size group, recently constructed in the National 
Museum under the direction of the writer, to illustrate graphically 
our understanding of the methods of stone working practiced by the 
more civilized peoples of Middle and South America. 

The marvel grows when gradually we come to realize the vastness 

of the monumental remains of hewn stone which 
workB*™*'^**^ mark the culture centers of the ancient peoples of 

Middle and South America. Not only did the huge 
blocks employed in the building of a hundred cities have to be pecked 
out and hewn and fitted into their places, but the countless sculp- 
tured embellishments, the massive stelse, and the individual sculp- 
tures in relief and the round, which are the marvel of the western 
world, had to be wrought into shape by the tedious process of crum- 
bling. When the imagination traverses the field from Central 
Mexico to Argentina and recalls the traces of former enterprises in 
such centers as Chichen Itza, Uxmal, Palenque, Quirigua, Copan, 
Tiahuanaco, Cuzco, Machu Picchu, and the rest, the magnitude of 
the industrial achievement of a Stone Age people is borne in on us 
with almost overwhelming force. 

At Tiahuanaco the writer gazed with wonder on the huge monoliths 
assembled on the site, brought no one knows whence or how far, but 
apparently never built into the structures for which they were in- 
tended, for if once placed in orderly form what force or agency could 
have arranged them as they appear to-day? All had to be hewn 
from the quarry with picks of stone or bronze, a work followed by 
transportation in which marvelous difficulties were overcome, and 
finished by crumbling and abrasive methods. The vast achievements 
of the ancient Peruvians in quarrying and dressing the great stones 
employed in their Cyclopean structures, as described by Squier and 
others, attest the efficiency and possibilities of the crumbling process- 
Describing the fortress of Olantaytambo, Squier writes as follows: 

The stones composing it or lying scattered over its area are of a hard red 
porphyry, brought from quarries more than 2 leagues distant, upward of 3,000 
feet above the valley, and on the opposite side from the fortress. They are 
nearly all hewn into shape and ready to be fitted, and among them I noticed 
several having places cut in them for the reception of the T clamp, which I 
have mentioned in describing the remains of Tlahuanuco. One of these por- 
phyry blocks, built in the wall of what appeared to be the beginning of a 
square building, is 18 feet long by 5 broad and 4 deep, not only perfectly 
squared but finely polished on every face, as are also the stones adjoining it, 
to which it fits with scarcely perceptible Joints. 

The most interesting series of stones, however, are six great upright slabs 
of porphyry supporting a terrace, against which they slightly incline. It will 
be observed that they stand a little apart, and that the spaces between them 
ore accurately filled in with other thin stones» in sections. The sides of these, 
as well as of the larger slabs which they adjoin, are polished. The following 
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table gives the dimensions of the slabs in feet and tenths, commencing with 
the one at the left: 





No. 
1. 


No. 
3. 


No. 
8. 

12.8 
8.7 
4.2 
2.8 


No. 
4. 


No. 
6. 


No. 
6. 


F«iffbt 


11.5 
6.2 
5.4 
4.0 


10.7 
4.7 
4.4 
3.6 


12.1 
5.7 
6.0 
2.6 


12.4 
7.0 
6.8 
2.5 


13.8 


■ ■"■©"•. ••••••.••....•••••.■••••...••.-....•.•••.••...•.•.•..•••••. 

Width at base. 


7.1 


Width at top 


6.4 


Tbioknesii. , 


5.9 







The faces of these slabs are not hewn entirely smooth, but have several 
projections, indicating that the work of accurately facing them was never 
completed. No. 4 shows traces of the same kind of ornamentation observed 
on some of the blocks at Tiahuanuco, only here the ornament is in relief. But 
gigantic as are these blocks, they are small in comparison with the "Tired 
Stones " lying on the inclined plane leading to the fortress or at its foot, as if 
abandoned there by the ancient workmen. One of these is 21 feet 6 inches 
long, by 15 feet broad. It is partly embedded in the ground, but shows a thick- 
ness of 5 feet above the soll.^ 

The traces of the ancient work at Cuzco as described by Squier are 
equally marvelous : 

The stones composing the walls are massive blocks of blue limestone, irreg- 
ular in size and shape, and the work is altogether without doubt the grandest 
specimen of the style called Cyclopean extant in America. The outer wall, as 
I have said, is heaviest. Each salient terminates in an immense block of stone, 
sometimes as high as the level of the terrace which it supports, but generally 
sustaining one or more great stones only less in size than itself. One of these 
stones is 27 feet high, 14 broad, and 12 in thickness. Stones of 15 feet length, 
12 in width, and 10 in thickness are common in the outer walls. They are all 
slightly beveled on the face, and near the Joints chamfered down sharply to the 
contiguous faces. The Joints — ^what with the lapse of time, and under the 
effects of violence, earthquakes, and the weather — are not now, if they ever 
were, so perfect as represented by the chroniclers. They are, nevertheless, 
wonderfully close, and cut with a precision rarely seen in modern fortifications. 
The inner walls are composed of smaller and more regular stones, and are less 
impressive.* 

Garcilasso de la Vega, as quoted by Squier, writes of the marvelous 
structures of Cuzco as follows : 

This was the greatest and most superb of the edifices that the Incas raised 
to demonstrate their majesty and power. Its greatness is incredible to those 
who have not seen it ; and those who have seen it, and studied it with attention, 
will be led not alone to imagine, but to believe, that it was reared by enchant- 
ment — by demons, and not by men, because of the number and size of the stones 
placed in the three walls, which are rather cliffs than walls, and which it is 
impossible to believe were cut out of quarries, since the Indians had neither 
iron nor steel wherewith to extract or shape them. And how they were brought 

^ Sqnier, Pern : Incidents of Travel and Exploration in the Land of the Incas, pp. 500- 
601. 

« Ibid., pp. 471-472. 
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togetber la a thing equally wonderful, since the Indians had neither carts nor 
oxen nor ropes wherewith to drag them by main force. Nor were there level 
roads over which to transport them, but, on the contrary, steep mountains and 
abrupt declivities to be overcome by the simple force of men. Man; of the 
stones were brought from 10 to 15 leagues, and especially the stone, or rather 



1'^ —^^^ 




Fta. 198. 



i, Uarreloiu moral maBOury of the aacleat Peruviana. 



the rook, calletl Snycuscn, or the " TIre<l Stone," because It never reached the 
structure, eud which it Is knuivn was brought a distance of IS leagues, from 
beyond the river of Yucay, which Is little less In size than the Guadalquivir at 
Cordova. The stones obtained nearest were from Muyna, 6 leagues from Cuzco. 
It passes the power of Imagination to conceive bow bo manf and bo great Btonea 
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wmlil be so accurately flttwl toRether as scarcely to admit the Insertion of the 
point of a knife between them. Many are indeed so well fitted that the Joint 
can hardly l>e discovered. And nil this Is tho more wonderful as they had no 
squares or levels to place on the stones and ascertain If they would fit together. 



I 




Carrlns o( the msMlTe rock I: 



place by I 



e andPut PeroTliDi. 



How often must they have taken up and put down the stones to nscertaln if 
the Joints were i)erfect 1 Nor had they cranes, or pnlleys. or other machinery 
whatever. . . . Hut what la most marvelous of the edifice la the incredible 
sl7* of the stones, and the astonishing labor of bringing them together and 
placing them.* 

1 ftqaler, Fem : Incidents o( Travel and Eiploratlan la tbe Laud of the Incas, pp. 
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The perfection of the mural masonry of the Incas is shown by the 
examples illustrated in figure 199, a, h. This superb work, executed 
by the crumbling process, supplemented by the abrading process, is 
not confined to a few limited examples, but extends to great build- 
ings, fortresses, embankments, aqueducts, and bridges of vast extent. 

This marvelous hewing of mural surfaces was not all. The build- 
ers of the Cuzco Valley extended their passion for sculpture to the 
elaborate carving of the massive rock in place, a good specimen of 
this work being shown in figure 200, selected from numerous equally 
noteworthy examples illustrated by Bingham. The purpose of the 
carving of great rock masses and even the massive outcrops^ of the 
mountain sides is not determined, but that it was the result of a most 
serious purpose and executed with primitive tools and at the expense 
of great labor is beyond dispute. 

Hardly less to be wondered at as products of primitive handicraft 
than these strange traces of sculptural and architectural enterprise 
are the multifarious products of the lapidarian art — ^the personal 
ornaments, amulets, idols, and the like, made of jade, agate, turquoise, 
emerald, and other precious and semiprecious stones recovered by 
tens of thousands from dwelling sites and burial places throughout 
America, all or nearly all of which had to pass through the crumbling 
stage of elaboration before the abrading-polishing processes could 
proceed with the work. 



XXXII. ABRADING PROCESSES 

THE abrading processes, as employed in stone-shaping by 
primitive peoples, are very generally supplementary to frac- 
turing and crumbling. They may be assembled for de- 
scriptive purposes in seven principal groups : 

1. Grinding, Whetting 

Simple manual abrasion, the stone abraded being held in the hand 
and rubbed on another stone or abraded by another stone held in the 
hand. In large work the abrader may have been in some cases 
hafted or otherwise mounted to increase its efficacy. 

2. Sawing 

Simple manual abrasion with edges, plain or notched, or filaments 
employed, often with the aid of sand, in channeling and dividing. 

' 3. Scraping 

Abrasion of comparatively soft stone with scraping implements of 
various types held in the hand. 

4. Engraving 
Abrasion with a point as in engraving. 

5. Drilling 

Abrasion with simple manual or machine revolved drill points, 
solid or tubular. 

6. Scouring, Rasping 

Abrasion by scouring with sand moved beneath or held embedded 
in a somewhat yielding surface, as of leather. 

7. Polishing 

Abrasion with hard or soft surfaces variously applied to give 
finish and polish. 
344 
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The abrading crafts employ a wide range of implements and 
mechanical appliances and are of vast importance in the economy 
of all peoples in all stages of progress. It is observed that they 
are applicable in the treatment of all materials in degrees varying 
with the nature of the material. Abrasion in its simplest form con- 
sists of rubbing one object, as of stone, against another with such 
force as to remove small particles from one or both, but in the prac- 
tice of the art for ages, abrading implements and devices of many 
kinds have been evolved and their operation is expressed by such 
terms as grinding, whetting, scraping, scratching, engraving, saw- 
ing, drilling, boring, and rubbing. Even the polishing arts, how- 
soever delicate, act by the removal of exceedingly minute particles. 
All varieties of stone are abradable, and all stones can be made to 
serve in the active operation of abrading. Gritty textured varieties 
serve for the rougher reducing and surfacing, and the finer-grained, 
even agates, jades, and the like, for whetting and smoothing, and 
sand and finely pulverized minerals of many kinds are employed 
in various ways as shaping and finishing agents. 

Many forms of abrading work have been observed in actual oper- 
ation among the tribes, and not a few are in use to-day ; in fact, the 
processes are in use among other than primitive peoples, and the 
higher forms of abrading arts in use among lapidaries, sculptors, and 
builders of to-day do not diflFer from the primitive forms in principle 
but rather in the improved mechanical devices employed. 

Grinding and whetting implements are exceedingly numerous 

among prehistoric relics, and their use and manner 
Grtoding. Whet- ^j ^g^ ^^^^ ]^^ inferred in many cases from their shape 

and the traces of use which they bear. It can not be 
said with certainty, how.ever, whether a particular form was em- 
ployed exclusively or even partially in the shaping of stone, and 
many of the implements probably served for the treatment of other 
materials, as shell, bone, wood, and metal, as occasion required, and 

even in the manipulation of pliable materials, as 
irincipai Use hides and filaments, but their greatest field of useful- 

ness was, no doubt, in the shaping and finishing of 
minor artifacts and in giving surface finish to sculptures generally 
and to building stone. Grinding and whetting stones of three dis- 
tinct types are shown in figures 201, 202, and 203. An instructive 

series of illustrations of the use in abrading work of 
Flake Abraders simple spalls struck from bowlders by the ancient 

occupants of the shores of Lake Michigan is given 
by Phillips.* The various positions and movements are determined 
by observing traces of the work and wear displayed by the specimens 
themselves (fig. 204). 

^ Phillips, Stone Implements from the Southern Shores of Lake Michigan, p. 587. 
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The abrading work was by no means limited to hand-wielded im- 





Fia. 201. Common formi or abradlnK ■tonei Itdiu tbe Atlantic State* 

plements as applied to artifacts under treatment. Hand held ob- 
jects in process of manufacture were 

rubbed on stationary grindstones (fig. 

205), and numerous examples have 

been observed where depressions and 

grooves are worn in the surfaces of 

rock bodies in situ (fig, 206). 
Edged scraping tools of varied 
forms were in univer- 

Scrapins Sal Use by primitive 

peoples, but little can 

be said regarding their use in the 

treatment of stone. There can be no 

doubt, however, that >4one scrapers as 

well as knives of stone and metal 

served in shaping the softer stones, as 

catlinite, soapstone, cannol coal, and 

fire clay. Artifacts made of these ma- 
terials bear unmistakable traces of the 

employment of implements of this 
type. Sharp - pointed 

EoKiaying implements were em- 

ployed in engraving 

figures on stone surfaces, as countless 

examples indicate, but the particular 

tools employed are not readily identified. 




Fio. 202. Tjpt ol wbetBtoDe of Jade 
la commoD use amoDg tbc weatem 
Eaklmo. 
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Fio. SOS. Oroorea produced tij the abrasion of trnplemenls. 
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The primitive shaping crafts, classed for convenience under the 

term "sawing," -were in universal use by the abo- 

BawtaiK P iot tMM rigines for dividing bits or masses of the raw material 

intended for further elaboration. The process does 

not necessarily imply a saw — a toothed or notched implement — but 

rather any thin-bladed implement employed in grooving or dividing 




Fto. 20S. A. CaUtornla ladlaii srlndinc ctieU oiwunenta o 



stone by a sawing movement. These implements may be of stone or 
metal or of less durable materials, as bone, or wood, or even copper 
used with sand as the abrading agent. A distinct variety of the 
Bawing-abrading process occasionally referred to is that in which a 
cord or a strip of rawhide, aided by sand, is employed. It is not 




Tia. 306. TTBcea ot abTadliiB work )elt In rock bodies In place. 

probable, however, that this method was ever in general use by any 
people. 

Although the sawing processes, as practiced by the aborigines, 
appear not to have been observed and recorded in detail by anyone, 
the evidence furnished by worked stones and stone implements which 
retain traces of the work sufficiently elucidate the operation if not 
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the exact implements and devices employed. So far as known, the 
work was purely manual, the sawing implement, hafted or unhafted, 
being held in the hand without mechanical device for operating. 
The probable manner of use of the thin stone blade as a saw-abrader 




Fia. 20T. Use of the 



is indicated in figure 207, and examples of the traces left in the st<Mie 
treated appear in figure 208. 

Whether the semiciTilized peoples of Middle and South America 
employed more highly developed methods and devices and on a scale 






iDd breaklnx the thin 



commensurate with the magnitude of their building and sculpture 
work is not known, but it is probable that the pecking, chiseling, 
and abrading processes with simple stone tools were everywhere the 
chief stone-working agencies. The extent to which copper and 
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bronze were employed in Middle and South America for such pur- 
poses can not be determined. Analyses of bronzes found in Peru, 
for example, indicate a wide range of hardness. The harder would 
hare served in the direct operation of sawing stone of all kinds, 
while the softer, as well as copper, would have served in sawing the 
softer stones, and even the harder with the aid of sand. 

The primitive drilling arts were of prime importance to the 

aborigines and are of exceeding interest to the stu- 
HotntiTe Abrasion dent of primitive technics. Stone was rough carved 

by picking, pecking, chipping, and gouging, where 
particular depth or relief were not called for, but for deep excava- 
tion and perforation the rotary processes were especially effective. 




Fia. S09. Solid atoDe drill points. 



11 points of cblpped flint 



Drill points are of two distinct types, the solid and the tubular. The 
solid points may be any sharp or pointed stone, as illustrated in 
figures 209 and 210, or other softer materials, mineral, animal, or 
vegetal, utilizing sand as the abrading agent. The tubular forms 
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may be of copper (fig. 211), bronze, bone, or ■wood, all employed with 
sand as the abrading agent. Joints of cane and the hollow bones of 
birds were often utilized. 

That tubular drills were in general use in boring stone as well as 
other softer materials is attested by many specimens, finished and 
imfinished. An excellent example is seen in the unfinished travertine 
vase shown in figure 212.' Here 
the boring out of the bowl was in 
progress when the work was dis- 
continued, and an illustration of 
exceptional interest is that of a 
pendant -shaped tablet of traver- 
tine, now preserved in the Field 
Museum of Natural History. The 
remarkable and entirely unexam- 
pled occurrence is the presence of 
the bone drill point in the bore. 

About the year 1895 there was brought 
to light by workmen <IlgglnK an Irrigat- 
ing canal at Iitapalnco, near Chalco, In 
tbe Tallej' of Mexico, an engraved tablet of remarlcable character and, as It 
happens, of unique Interest [flg. 213]. It Is a keystooe-Bhaped slab of onyx 
Hi Inches long, 6} Inches wide nt the wider end, and 11 Inches thick ; It Is 
drilled longitudinally and has four pairs of blconlcal perforations along the 
upper margin. . . . 

Pouring water Into the perforation to dampen the dark earth that clung to 
the sides and served to fix the bone tube In Its place, I was at once able to 
press the Implement back into the stone and, as the other end of the opening 
was larger, to remove It with ease. The finely comminuted earth was carefully 
saved for examination under the microscope. The hollow bone [fig. 213, a] . . . 





probably from tbe leg of a crane or other large bird, Is 2) inches long aod 
three-eightbs of an inch In diameter. It Is shattered and worn at the upper 
end, while the lower end or point has the appearance of having been freshly cut 
off. This latter feature was a matter of some surprise, as a drill point might be 
expected to show decided evidence of abrasion by ase. I found, however, on the 
other hand, that the exterior surface of the tube was scratched and striated as 
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If by attrition with fine Band. On washing out the bore In the larger piece of 
Btone I discovered that the bone tube had not extended to the end of the boring 
from below; that. In fact, ft reached only half way, and that the elze of the 
hole diminished, so that it could not enter any farther. On cleaning out the 
earth the fact was developed that the borings from opposite ends of the tablet 
had not met accurately, as Indicated in figure [213, a] . . . and the conclusion 
was at once reached that the drill was probably being employed, when the work 
ceased, to enlarge the bore, with the Intention of making more complete con- 
nection from end to end. The use of the tubular drill of cane, booe, or native 
metal by primitive peoples, and even by many well-advanced nations. Is well 
known. The tube was twirled by rolling between the hands or by a pnmp or 
bow drill, and sand of suitable Sneneaa and hardness was employed as the 
cutting agent That a tubular drill was used In the present case Is proved by 
the presence of a well-developed core at the l>ase of the boring from the upper 




a, SectloD o( tablet 



end, . . . and. thoagb the proof may not be absolute that this piece of bone was 
actually In use as a drill, the probabilities are strongly In favor of the correct- 
ness of the assumption that it was so used, and it is also highly probable that 
In addition we have here a correct suggestion of the manner In which the tubu- 
lar drill was employed In enlarging and straightening defective borings, a 
measure often necessary where devices were of such Imperfect construction.' 

The earth removed from the bore of this specimen was submitted 
to Prof. O. C. Farrington, of the Field Museum of Natural History, 
for examination. He reported that although finely comminuted bits 
of bone and travertine were found, it contained grains of a variety 
of minerals, including some of the hardness of Y. The latter would 
have been effective in the abrading work. 

t Holmes, ArcbaolDKlcil Stadlra Aidoiik the Andent CItlei of Mexico, pp. S01-S08. 
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The simplest form of unhafted rotary drill is the pointed stone 

held between the thumb and finger tips and twirled 

^B waFinKt y^^^^ ^^^ f^^^j^ (gg gU) , OF BJi implement of some- 

what T shape (fig. 215), held in the hand as a gimlet 

and twirled back and forth with pressure, producing the desired 

bore. The ordinary form of shafted revolving drill (fig. 216) is 

rotated back and forth between the palms of the 

The Psim Dtui hands after the manner of the fire drill, or between 

one palm and the thigh. These methods were in com- 




FlO. 215. Prlmldve method of drilllnK. 




Fia. 217. Primitive method of driUlng. 
mon use throughout America, and McGuire questions whether any 
other more efficient form of mechanical device for mounting and op- 
erating the drill point tlian this was in use among the tribes south 
of Alaska in pre-Columbian times. Drawings representing drills, 
found in the ancient Mexican codices, ail represent the one type 
(fig. 217). Other devices for revolving the drill have been found in 
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use by the aborigines, although it may not now be possible to deter- 
mine whether or not they were of recent introduction. These imple- 
ments are known as the pump, strap, bow, and disk drills. 
The pump drill consists of a shaft which passes through a disk 

of stone, pottery, or wood, and a crosspiece through 
Pomp Drfli which the shaft also runs. To each end of the cross- 

piece is attached a cord or thong having sufficient 
play to allow it to pass over the top of the shaft, permitting the 
crosspiece to reach close to the disk. In setting the device in motion 
the disk is turned to wind the string about the shaft ; this raises the 
crosspiece. By pressing down quickly upon the crosspiece, the 
wrapped end of the string unwinds and the shaft is made to revolve, 
the disk thus acquiring sufficient momentum to rewind the string the 
moment the pressure on the crosspiece is removed. By successive 
pressure and release the reciprocal movement is kept up (fig, 218). 




Fig. 218. Primitive method of drilliiig. 



Fig. 219. Primitive method of drillixig. 



The speed attained by this drill is much greater than that of the 
bow or the strap drill and has the advantage that one hand is left 
free to hold the object to be drilled. 
The strap drill was in use among the Eskimo and Aleuts in early, 

possibly in pre-Columbian, times. The shaft is kept 
strap DrUl in position by means of a headpiece of wood, which 

is held between the teeth, as well illustrated in the 
drawing (fig. 219). A strap or thong is wound once around the shaft, 
one end being held in each hand, and is pulled alternately to the 
right and left, revolving the shaft. The thong was sometimes fur- 
nished with a hand piece of wood, bone, or ivory, to give a firmer grip. 
The chief advantage of this contrivance was that pressure could be 
regulated by pressure of the teeth on the mouthpiece. In some re- 
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gions instead of the mouthpiece the top of the shaft was held by an 
assistant, and as much pressure applied as was needed (fig. 220). 
The bow drill is closely related to the strap drill. The headpiece 

is held in position with the left hand, while the strap 
Bow Drm is attached to the two ends of the bow and after 

wrapping around the shaft, is revolved by a back- 
ward and forward movement of the bow held in the right hand 
(fig. 221). 




Fid. 220. PrimltlTe metbod of drllUiiK. 

The disk drill, which apears to be confined to the tribes of Cali- 
fornia, is a variant of the pump drill. The fixed 
Disk Drui disk of the pump drill is omitted, and a wide 

movable disk takes the place of the movable cross- 
piece. Through holes in opposite margins of the disk thongs are 
passed and attached, one end to the top of the shaft and the other to 




PrlmlUve metbod of drUllnK. 



the base near the drill point. The revolving motion is started by 
turning the disk until the thongs are twisted around the shaft, be- 
coming taut. The disk is then released and pressed suddenly down- 
ward, when the strands unwind, revolving the shaft, the momentum 
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acquired winding them taut the other way. Sudden removal of the 
pressure on the disk causes the unwinding of the strands below, 
twirling the shaft in the opposite direction. B; quick repetition of 
these movements the motion is kept up and the work goes steadily on. 

According to Chapman,^ the N^ew Zealanders attached weights to 
the drill shaft to increase the boring capacity (fig. 222, a). (Mc- 
Guire.) Again the shaft was weighted by spool or top-shaped bits 
of heavy wood (fig. 222, 5). (McGuire.) 

Dr. Rau seems to have been the first to demonstrate the primitive 
methods of drilling stone, but his success in the beginning was not 
flattering,' Others since have met with more gratifying success. So 
far as published accounts go, Mr. J. D. McGuire seems to have ac- 





fio. 222. WetshtMl drllli. 

complished the most. Describing his experiments in drilling cat- 
Unite with bow and pump drills, Mr. McGuire states' that in starting 
the hole the point of tlie drill, if of copper or stone, readily took hold 
of the stone, but that wood and bone did not do so unless supple- 
mented by sund. Trouble was caused by choking from the powdered 
stone and sand before the hole was very deep. By working with the 
stone under water the smaller particles floated off, a condition which 
made it possible for the cutting to proceed to advantage. The jasper 
point was found most effective, and its effectiveness was much en- 
hanced by the use of water. The drill point, however, required fre- 
quent sharpening. A hole 5 inches deep in a piece of catlinite was 
drilled in about three hours with a pump drill. A jasper point was 

> Cbapman. On the Working of Gr^nHtaiie or Nepbrlte by the MaorU, p. 4B6. 
■Kau. DriLllDg In Ktone witb Mi-ials, p. 302; ateo, Alioiigliial Stone DrilllDg, p. 536. 
Pslenquc Tal>]i't. <EvaDS, Kellar.) 

' McGuire, Materials, Apparatua, Bad Procesaei a( tlie Aborlgliial Lapldarj, p. 172. 
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first used, but it began to choke when the hole was one-half or three- 
fourths of an inch deep. A pine drill was then used with dry sand, 
but the point wore away very fast. The addition of water made 
matters worse, for it softened the wood, and the dust from the catlin- 
ite formed a puttylike mass, which choked the drill. A shaft of ash 
wood was substituted for the pine and dry sand instead of wet, 
whereupon the drill ran smoothly, and by giving a slight jumping 
motion to the shaft a great deal of dust was expelled with the sand 
and work progressed satisfactorily. A proper drill of copper would 
have cut the same hole, possibly, in an hour; one of jasper with sand 
would have done the work, probably, in two hours. On the jasper 
the three drills were used with all kinds of available points, includ- 
ing quartz, nephrite, and copper; even hard steel drills were tried. 
All were equally unsuccessful, nothing penetrating this obdurate 
material. A copper point on a pump drill used with emery, however, 
started the work and in time would have completed it. 

McGuire's experiments demonstrated the wide range of devices 
and materials available to the primitive lapidary and the absolute 
need of long, intelligent experiment to find out the available and 
effective combinations for each and all. When we consider the diffi- 
culties met with by McGuire in his experiments the drilling feats of 
the aborigines become a source of wonderment. 

The processes of manufacture and the implements employed must 
be considered, at least briefly, in connection with the descriptions of 
the separate classes of artifacts in subsequent volumes, but this repe- 
tition occurs only in cases in which the implements were employed in 
stone shaping, and involves little real duplication. 



XXXin. INCISING PROCESSES 
Pbessure Incising 

{a) Cutting or shaving the stone to be shaped by pressure with a 
sharp, laterally-edged tool held in the hand as a knife. 

(&) Chiseling the stone to be shaped with a terminally-edged 
implement, hafted or unhafted, held in the hand and pushed. 

Percussion Incising 

(a) Chiseling the stone to be shaped with a terminally-edged 
implement, hafted or unhafted, forcibly driven with a hammer or 
mallet. 

(b) Chopping the stone to be shaped with a terminally-edged tool, 
as an ax or adz, a chisel, hatchet, pick, or gouge, hafted or unhafted. 

THE incising processes shape material by means of a cutting 
edge, which implies the use of a hard, edged implement and 
a substance to be shaped of decidedly inferior hardness. 
Generally speaking, stone is not well adapted for the making of 

cutting implements, yet edged tools of stone were of 
Incising Tools necessity a chief reliance of Stone Age peoples in 

their diversified manual activities. They included 
knives, axes, hatchets, adzes, chisels, and gouges, and are much diver- 
sified in form, ranging in each type from selected natural forms 
to implements of wholly artificial conformation. The edge was ob- 
tained by chipping, crumbling, or grinding, or by the one supple- 
mented by one or both of the others. Simple fracture of glassy 
stone, as obsidian, gave the keenest possible edge, and all the finer 
grained stones were capable of taking an excellent edge by grind- 
ing, as is well illustrated by the slate and jade knives of the Arctic 
peoples. 

The grooved ax, celt-hatchet, chisel, and gouge were given edges 

by grinding capable of cutting and dressing wood and 
Soapstone Working the Softer stones, but very ineffective as compared 

with steel tools of corresponding type. The flint 
blade, sharpened by chipping, was in universal use by the tribes, but 
was little adapted to the shaping of stone. Soapstone, the principal 
and most generally available mineral readily worked by incising 
methods, was hewn out of the quarry and shaped into implements, 
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Utensils, and other artifacts chiefly by means of the pick, gouge, and 
chisel, the incising edge being generally quite narrow and merging 
into the pointed pick, the process at the same time merging into the 
crumbling type. These tools were used haf ted or unhafted and were 
operated by pushing and striking or by indirect percussion, as with 
the aid of a mallet. 

Our principal information regarding the shaping of stone by in- 
cising methods is obtained from prehistoric sources, especially from 
the soapstone quarries, which are found in great numbers in the 
Appalachian Kanges and to a lesser extent in other regions through- 
out Northern America. 

The quarry excavations where the stone was hewn from its native 
bed and the refuse of manufacture left on the shop sites near at hand 
furnish ample data for the student, and the utensils made of this 
material and left on dwelling sites where used and abandoned, bear 
traces of the methods employed in their production, often obscured, 
however, by reshaping and wear. But the quarry faces from which 
the material was cut and the refuse of the shops left practically un- 
touched since abandoned by the workmen afford traces of the most 
satisfactory kind. The markings are so perfectly preserved that the 
size and kind of cutting edges employed are at once apparent. 
The tools themselves scattered about, often in large numbers, serve 
to complete the story. We are even able to say with reasonable cer- 
tainty that the work of blocking out the articles made was often done 
with hafted rather than unhafted implements, since the deep, direct 
incisions (fig. 223, a) could hardly have resulted from less forcible 
methods. There is no doubt, however, that the tools were on occa- 
sions held in the hand and wielded chisel fashion merely, producing 
effects such as appear in figure 223, b. Many of the implements em- 
ployed in the quarries and shops were improvised natural forms, 
while others were made especially for the particular purpose. Some 
were edged tools employed originally for other purposes, as the ax, 
celt, and gouge. 

No clear distinction is to be drawn between the implements used 

in quarrying and cutting out the soapstone masses 
Quarrying and i,^ ^hc quarry and those employed in shaping the 
ments artifacts made of these masses, yet it may be assumed 

that in general the heavier, ruder tools associated 
with quarry sites were used in excavating and quarrying, and that 
the more delicate sharp-edged and pointed tools served for shaping 
and finishing. One variety of pick is roughly grooved by chipping 
and pecking, while another has a plain shaft, in many speci- 
mens slightly curved, as if to be attached to a handle, somewhat as 
are our picks and adzes. In several of the quarries there have been 
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foxind ordinary grooved axes, most of them remodeled or resharp- 
ened by chipping to increase their efficiency as cutting tools; then 
there is a large class of chisel-like tools of varied sizes and 
shapes, some improvised from stones of approximate proportions 
slightly flaked or ground to effective points, some chipped out of 
the inchoate raw material and well finished by grinding. These 
steatite working tools are very numerous in places. Around a single 
pit located in a plowed field on Patuxent River, Md., and nearly 
obliterated by successive plowings, the writer found during a single 
visit some 30 entire and broken implements, and from the excavation 
in the quarry near Clifton, Va., cleared out by Mr. William Din- 
widdle, nearly four dozen of the chisel-like tools, some broken and 
some entire, were found. 

There are three or four ways in which these cutting tools were 

utilized. The simplest was that of using the imple- 
the^T^iB*' ^*'°* ment as a chisel or gouge held in the hand or 

hands. Another suggested method was that of set- 
ting the sharpened stone or chisel in a short handle of buckhom and 
striking this with a stone or billet of wood. The chisel marks left 
in many cases suggest this method, and the heavy end of the tool 
was found in cases furnished with a short and rough-chipped point or 
stem suitable for setting in a haft socket. Many specimens of these 
implements found in the quarry shops are too minute to be utilized 
unhafted. A third method is that of haf ting the pointed stone as an 
adz or ax is hafted. The grooved tools were undoubtedly used in 
this way, and many of the grooveless forms could have been at- 
tached as in the ordinary primitive adz. 

That incising tools were used in the shaping of other of the softer 
materials is amply indicated by the traces left on unfinished speci- 
mens of pipes and other objects carved from slate, catlinite, cannel 
coal, chalk, tufa, and the various indurated clays, and sheets of mica 
were neatly cut into ornamental forms for personal embellishment. 
Catlinite was employed in the manufacture of many articles of use 
and ceremony. When first extracted from the quarry this stone is 
soft enough to be cut or shaved with a keen edge, but on exposure it 
becomes too hard to be cut effectively except with tools of steel. The 
same is true of various kindred materials employed to a lesser extent 
by the tribes. The black slates of the northwest coast, of which 
material a vast number of interesting carvings have been made, 
may be cut with comparative ease when fresh from the bed, but it 
does not seem probable that in this case or even in that of catlinite 
the incisive methods were much employed before the introduction of 
iron; fracture, crumbling, and abrasion, in the absence of efficient 
keen-edged tools, served every purpose. Indurated clays, clay slates, 
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cannel coal, and fire clay are readily carved with stone tools while 
fresh from the ground. 

Cutting tools of copper were doubtless in general use among the 
more advanced peoples, but were not effective for the working of hard 
stone. Bronze was in use in Middle and South America, and the 
Incas especially understood the manufacture and use of this alloy; 
yet to what extent cutting tools of this material took the place of 
stone in the great work of hewing building stone and of sculpture 
can not now be determined. 

It is observed that the processes employed in stone cutting and 
sculpture generally, where hard stone is employed, are mainly the 
fracture and crumbling processes. The chisel used in working 
marble, granite, and the like, although a keen-edged tool, does not cut 
the stone but fractures or crumbles it. 



XXXIV. PIERCING PROCESSES 

(a) Piercing comparatively soft stone by simple pressure with a 
hard, pointed tool, haf ted or unhaf ted, as with an awl or punch. 

(6) Piercing comparatively soft stone with a hard, pointed tool, 
hafted or unhaf ted, by twirling under pressure. 

{c) Piercing comparatively soft stone with a hard, pointed tool, 
hafted or unhafted, by direct percussion, as with a pick. 

(d) Piercing comparatively soft stone with a pointed tool driven 
by a mallet or hammer. 

THE needle, awl, punch, and pick penetrate by direct pressure 
or by direct or indirect percussion. The distinction between 
the operation of these tools and that of a drill is that 
the latter accomplishes its results by the removal of particles how- 
soever minute, torn from the substance bored, while the piercing im- 
plement is forced through the substanoe bored without necessarily 
removing particles, although portions of the stone may be dislodged. 
A pointed or edged pick may perforate thus simply, but in its ordi- 
nary use it crumbles or cuts. 

Piercing implements may be operated by simple direct pressure, 
by twirling under pressure, or by direct or indirect, percussion, the 
latter implying the use of a driving implement. In general the pierc- 
ing implement is of harder material than the stone pierced, but a 
thorn or a pointed bone may be made to penetrate soft stone or in- 
durated clay or sheets of mica. Such implements may pierce but 
would not be expected to abrade or crumble. 

This process has little value as a shaping agent, its use being con- 
fined to simple penetration. It is in a sense related to incising, since 
an edge may penetrate a soft substance without removing particles, 
the result being an oblong, instead of a round or somewhat round, 
puncture. 
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XXXV. FIRE FRACTURE PROCESSES 

THE use of fire in fracturing stone is well known and was widely 
practiced by the aborigines. The process was employed ex- 
tensively in quarrying, as in the copper and flint mines, to 
break up large bodies of rock and also in fracturing smaller masses 
for the purpose of obtaining fragments and spalls, for use as imple- 
ments or for the manufacture of implements. In general, however, 
the action of fire is destructive to stone, and if not very discreetly 
employed will so flaw the stone as to make it imfit for most uses. 
Fowke tells us how this destructive tendency was probably avoided 
by the ancient quarrymen of Flint Ridge.^ According to his deter- 
mination, fire was built upon the surface of the flint body, such 
portions of the purer stone as were desired for use being protected 
from the action of the heat by layers of moist clay. 
References to the employment of heat in shaping stone, which is a 

very different matter from merely breaking it up, 

fu^ng'^'"'''^'''" ^^® numerous but generally lacking in fulhiess, and 

very few of the available accounts appear to be 
based on first-hand observation. Speaking of the Klamath Indian 
method of fracturing stone, Schumacher says that in obtaining suit- 
able fragments of stone for arrow making, ^^ The rock is first exposed 
to fire and after a thorough heating, rapidly cooled off, when it 
flakes readily into sherds of different sizes xmder well-directed blows 
at its cleavage."^ Although this author had the good fortune to 
meet the last arrow maker of the tribe, it does not appear that he 
witnessed the use of fire as described. 

Mabel L. Miller states' that the Diggers (Maidu) on the eastern 
side of the Sacramento River heated the stone and then chipped it 
" with a spikelike stone implement, which was dipped in cold water, 
placed quickly on the hot flint, and the necessary stroke given." A 
rough stone was used to grind points and edges into shape. 

A remarkable account of the use of fire in chipping flint imple- 
ments is furnished by Thomas H. Eraser, who states in a recent 
publication that he — 

was Informed by Chief Paul, the head of a remnant of the Mlc-mac tribe, 
resident on the northern coast of Nova Scotia, that in his grandfather's time; 
flint arrow-heads were made by the systematic application of fire and water, 
and I still have in my possession an arrow-head made according to the procesa 
described by him. 

^Fowlce, ArchiDologlcal History of Ohio, pp. 622-623. 
» Schumacher, Mpthods of Making? Stone Weapons, p. 547. 
• Miller, The so-called California " Diggers," p. 207. 
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This author also describes in detail a method of arrowhead making 
employed by the Seri Indians of western Sonora, Mexico : 

I watched this particular artist for several hours, until he had completed 
an arrow-head that now reposes In my desk, and here Is a description of the 
manner of his lahor. Putting three small pieces of flint among the coals of a 
hot fire on the ground, he places a small stone basin containing a little water 
within his reach; beside this are placed several straws or reeds of different 
sizes, together with a few smaller stems of native grass. Presently the first 
piece of flint placed in the fire is dragged out upon a flat stone by means of a 
hooked stick, and as the end of the larger straw or reed is dipped in the basin, 
it will be observed that a drop of water clings thereto; this is lightly touched 
to the thoroughly heated stone and a small chip flies from the surface. This 
performance is repeated with astonishing rapidity, until the stone refuses to 
respond to the touch, when it Is returned to the fire and the second stone Is 
treated in the same way, the chips always fiylng fast and furious. As the work 
progresses, and the stones are reduced in size and begin to assume the required 
shape, smaller straws are used, until the final pointing, sharpening, and smooth- 
ing is done with the small grasses that pick up a very tiny drop of water and 
safely remove a very diminutive chip.* 

That several hours should have been consumed in the work is diffi- 
cult to understand, considering the rapidity with which the work was 
carried forward. A much shorter time would ordinarily be required 
in producing a like result with hammerstone and bone flaker. A 
small arrowhead can be made from a good quality of stone in a few 
minutes, while larger ones usually require a somewhat longer time. 

According to Wilfred Powell, a most remarkable process was em- 
ployed in perforating stone club heads by the natives of New Britain. 
His account is as follows : 

The native first takes a piece of suitable granite, which he places in a slow 
fire of cocoa-nut shells, which give an immense heat, and allows it to become red 
hot He then, by the aid of a split bamboo in the place of tongs, removes it 
from the fire and begins to drop water on it drop by drop, each drop falling 
exactly on the same place. 

That portion of the stone on which the water falls begins to fly and crack 
off, until the heat has gone out of the stone. He then repeats the operation, until 
an irregular hole is formed through the center ; he then fixes a stick through it 
and takes it off to a place where there is a large granite rock in which is a dent 
like a small basin. He hits the stone upon the rock until all the rough corners 
are knocked off and it is worn fairly round ; then takes the end of the stick, 
and pressing the stone down into the hollow of the rock makes the stick revolve 
rapidly between his hands, weighting it with other stones fastened to the top 
of the stlcki until that side of the stone is worn perfectly smooth and round. 
He then shifts the other side of the stone downward and works at that until 
both are smooth and even, choosing a handle of tough wood, about four feet 
long, on to which he fixes the stone with gum from the bread-fruit tree, leaving 
about four inches protruding at one end beyond the stone.* 

1 Fraser, Touching Aboriginal History, p. 68. 

> Powell. Wanderings in a Wild Countryf PP« 161-162. 



XXXVI. CUSHING'S ACCOUNT OF SHAPING PROCESSES 

THE following very interesting account of the flint-working 
processes is extracted from F. H. Cushing's memoir entitled 
" The Arrow." It appears that this account does not relate 
to the stone-shaping work of any particular tribe but is rather a 
composite account, embodying all the processes familiar to Mr. Gush- 
ing, who had intimate acquaintance with the aboriginal handicrafts, 
and experimented extensively and with exceptional acumen in every 
kind of process known to him. 

Long before I went to the Smithsonian or lived In Zufil I had elaborated from 
the simple beginning I have chronicled here, some seven or eight totally distinct 
methods of working flintlike substances with Stone Age apparatus, and subse- 
quently have found that all save two of those processes were absolutely similar 
to processes now known to have been sometime In vogue with one people or 
another of the ancient world. . . . 
They first sought the material, mined it arduously from buried ledges with 

fire, mauls, and skids, or preferably, when the country 
[Quarrying] afforded, sought It In banks of bowlder pebbles, digging such 

as were fit freshly from the soil. If possible, and at once 
blocking out from them, blanks for their blades by splitting the pebbles into 
suitable spalls, not by free-handed percussion, but by holding them edgewise on 

a hard base and hitting them sharply and almost directly on 
[Making Spalls] the peripheries, but with a one-sided twist or turn of the 

maul or battering stone with each deft stroke. The spalls, 
sometimes 20 from a single cobble or block of moderate size, were with almost 
incredible rapidity trimmed to the leaf -shape basis of all primitive chipped 
tools by knapping them with a horn, bone, or very soft, tough, granular stone 

hammer mounted in a light handle. For this the spall was 
[Boughing Out] placed flatwise on the knee or on a padded hammer stone, 

so calletl, and held down by the base of the thumb of one 
hand and rapidly struck along the edge transversely and obliquely to its axis 
lengthwise, with the outwardly twisting kind of blows used in the splitting. 
The blanks thus formed were then carried home for leisurely or opportune 
finishing, and carefully buried In damp soil, not to hide them, as has been 

usually supposeil, but to keep them even-tempered*or uniformly 
[Transportation] saturated ("full of sap and life" these ancients thought); 

whence the so-called caches of numerous leaf-shape blades 
which are now and then found, for example, throughout old Indian ranges. 

In finally forming arrow points from these trimmed blanks, the smallest 
of them only were chosen. The first care in fashioning one of these was to 
remove protuberant points from its edge and sides and to thin it down by 
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means of a pitching tool of buckhorn« This was effected in several ways, 

usually by clamping it in a folded pad of buckskin under 
[Use of Hammer ^j^^ imee against a hammer stone (anvil stone) or notched 
*" ^^ wooden block, so that the projecting edge rested over the 

margin or else over the pit of the stone, or notch if a block or log were used 
and with one hand holding the point of the pitching tool very lightly and 
slantingly and at a wide angle against or just over the points to be chipped, 
sharply tapping the tool with a maul or with a knapping hammer. Thus the 
blade was quickly thinned down and made almost even edged. It was now 

further shaped, sharpened, nocked, or barbed or serrated, 
[Specializing with according to intended use, and Ranged with a rounded, flat 

bodkin of horn (seized to a stick or handle for leverage at 
one end and tapering therefrom to a curved, blunt point), either by laying it 
on a folded buckskin, over the hollow of a hammer stone or the palm of 
the left hand, pressing It downward along the edges at nearly right angles,' 
and always slantingly to its length, or else holding it edge up between the 
thumb and all the fingers of the left hand and freely flaking it, with the rod 
held In the right hand, with handle braced against the ribs for steadying, by 
pressing the sharp edges until they caught in the point or blade of the bodkin, 
and twistlngly wrenching them off by a most dextrous motion, which I can 
exhibit but not adequately describe or illustrate. 

All this sounds complicated and tedious, but I have succeeded, from the 
time I found a suitable pebble of fine-grained, ringing, cold, and fresh quartzite, 
in making seven finished knife and arrow blades in exactly 38 minutes, and 
I have often made from obsidian or glass a very small and delicate arrow 
point — the most easily made, by the way — ^In less than 2 minutea^ 

1 Gushing, The Arrow, pp. 205-210. 
38657**— 19— Bull. 60, pt i 25 
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steatite, of California 115 

Pipestone, red, prehistoric use of 262 

Pipestone quarries I09,2o3 

Pipestone quarry, explorers of 264 

POUSHED STONE ARTITACTS, processes of 

making 332 

Polishing *. 344 

Port Kennedy Cave excavation 01 

<' Postglacial," significance of the term 73 
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Sayille, M. H., researches of, in Guatemala. 227 

Sawing 344 
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on Klamath arrow making 311 
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Sculptures— 

Central American 26 

destruction of 11 
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heads 365 
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quarries in California 238 
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Squier, E. O.— 
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on quarries of Cuzco 276 

on stonework at Cuzco 341 
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recorded on 61 
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Steattte, pipes made of 1 16 
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Stephens, John L.— 
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on quarries at Copan 274 

Stone, use of, in building 99 

Stone Age, scope of xv 

STONE-BXnLDING ART OP ARID REGION 114 
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processes, classification of 278 

work in Potomac Valley 289 

Strap drill 354 

Terra-cotta riGURiNE EROM Nampa, Idaro. 69, 70 
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Textiles or arid region 114 
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Tombs or stone 139 

Tools. See Implements. 

TORQUEMADA ON AZTEC METHOD OE MAKING 

KNIVES 324 

Toy chariot nioM Mexico 20,21 

Transportation 153 

of stone blocks 277 
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ity of 76 

Trill, Charles F., work of xiv 

Turner mounds, mica figures from 242 

Turquoise, use of. 273 

Turquoise mines 114 

Turquoise mining 271 
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U. S. National Museum— 
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